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VlSM-S^ESTER 


CALVES 


man. 

- and inH*UlTiK 
or Tari. be- 


R ADIO SERVICE 


kadio testers 

■(fj (■Mrirnctd on A. C. »<t*: uR* 
foe •>»« Quil'^y C*U Smith. 
)600. Or rpRly Silvf r-Nt*r*h»II. Inc., 


Salary Raised 33 1-3/u Since 
Enrolling 

Am nOw radio service manager for rv. ii 
KniKlit Supply Co.— fclarl P. Gordon. 
618 E, 6thSt . Oklahoma City. Okla. 


THE Krcmr tukn wont 

EMMCS BKi MONEY JOBS 

ami lifetime success in the neivest and 
fastest groieing industry in the world 

START AT HOME 
Quick Money NOW! 


The ereat new infant Hadio industry con¬ 
tinually outgrows the supply of trained nien 
forits netHls, Therefore, K. T. 1. is seeking 
hundreds of earnest, ambitious men to train 
to un the jobs that lead to 12000—^*2500—^3500 
a year and up. Spare-time work too is waiting 
everywhere—thousands of dollars to be made 
easily, quickly, in every part of the country. 

TELEVISION 

Now comes Television out of the experimental radio 
laboratory on the verge of another vast demand for men^ 
who are qualifi^ to expandit and the U. T. 1. 

Home Training in Radio, Television and Talking Pictures 
ofTers you big opportunity in this magic new field. 

TALKING PICTURES 

The va.st sweep of Talking Pictures through the larger cities is 
atiout to cover the country, creating more and more jobs that 
must be filled by men with such training as U. T. I. gives 

R. T. I. Famous "3 in 1” Home Training^ 

Radio—Television—Talking Pictures 

Qualifies youeaaiIy,quickly,andsurely for Big-Pay Jobs in U.VDIO or either 
ofitsnewand fast-growing sister i ndusiries—TE1..KV1SION and theTALK- 
ING PICTURES. Vour age or previous experience do not matter. 

NOW IS THE TIME! 

Never before in the history of the civilized world ha.s there been such opportunity 
for ambitious men. These great industries—the**Big 3”—ofter Big-Money Jobs— 
money-making without limit—all available to men and boys who are far-seeing 
enough “togetinon the ground floor"—right now. 
—and R. T. I, makes it easy for you to get in. Send 
for the Big free U. T. 1. book. 


po meet the great demand for trained men from the 
:ew Radio, Television and Talking Picture field, R.T. 

. with the help of its connections in the industry,has 
built up an easy, learn-at-home practical plan that 
Avill prepare you for these good jobs. You use fine 
resting and working outfits and learn by work 
\sheets and the invaluable R. T. I. Job Tickets 
prepared by men who know. It’s easy because 
clearly explained so you can do it—yet it is 
practical, scientific, and makes you an ex^ 
pert. R. T. I. starts you making money 
right at home and keeps stepping you up 
and up in the Big-Pay class. 

The Facts Will 
Thrill You 

You cannot possibly imagine the astound¬ 
ing present development of Radio, Tele¬ 
vision and Talking Pictures—theirlimit- 
less future expansion the big number 
of money-making jobs—spare-time 
profits—right now anti rushing on 
bigger and bigger. The actual pic¬ 
tures and facts from all sources all 
are in the R- T. I. Free Book. 


Earned ^SOO Extra 
in Two Months 
In spare-time work — I give you nil tlie 
credit—J, Noffsinger R. 1. Box 37, 
Greenville. Kv. 




960 a Week—Now a 910 Raise 

Repaired seta others fell down on—pro¬ 
moted to foreman — Fred E. Klemann, 
Box 8. Lisle. III. 


F. II. SCHNELL 


LetF.H.Schnelland thcR.T.I. 
Advisory Board Help You 

Mr. Schnell. Chief of the R. T. I. StafT. Is one of the 
ablest and best known ratllo men hi Amcric.*!. lie h.is 
twenty years of Radio experience, lie \eas the hr.^t to 
establish two way amateur cuminunication with Ciirope. 
FornicrTrafllcManacerofAnjcrIean Radio Relay League. 
].ieutcnant Commanderofthc U. Naval Reserve. In¬ 
ventor and designer of Radio apparatus. Consultant 
Engineer to large Radio manufacturers, 

As5d»tlng him Is the R.T.T. .Advisory Board, com¬ 
posed o I mcti prominent I n t he Itadioi ndiistry—maiiu- 
facturiiig. broadcasting, engineering and servicing. All 
these men know Radio and will help you succeed In 
their field. 


Big R. T. I. Book FREE 
Now — Use the Coupon! 

Allyou haveto dolfl fill In the Coupon and 
we will mall yon. i>ost paUl, our wonderful 
book Tune In On Big Pay.” There Is no 
other fiook like It. You will be startled, like 
thousands nf others, withl ta thrilling pages 
—Its amazing photographs—overwhelming 
evidence oft hcl ncoriiparnlilenioney-niaklng 
opiiortunities for you in Radio—RIGHT 
NOW! Send for Itlmmcdlatciy. 

RADIO& TELEVISION INSTITUTE 

Ocpt. 76 -A 

4806 St. Anthony Court, Chicago 


RADIO & TELEVISION INSTITUTE 
Dept.Tfi-A 4806 St. Anthony Court, Chicago 
Send me Free and prepaid your BIG BOOK 
“Tune In On Big Bay” and full details of your 
three-in-one Home Training (without obligating 
me in any way). 


Name 


R. T. 1 . 


R.T. I.TRAINS YOU AT HOME FOR A GOOD JOB OR A PROFIT- J 
ABLE PART TIME OR FULL TIME BUSINESS OF YOUR OWN I 


Address 

City 


State 
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Service W 


The replacing of ihe old hatrcry 
operated receivers with all^clectric UaJios 
has created a tremendous counirv-wide 
dcinan^i for expert Radio Service Men. Thou- 
&ands of trained men are needed <]uickJ 


30 Days of R.T. A. HomeTraining 

. . . enables you to cash in on 
this latest opportunity in Radio 


ei week 

Fu II Ti me 

$3.^ mi hour 
Spa re 
Time 


Ever on the alert for new ways of helping our members 
make more money out of Radio, the Radio Training 
Association of America now offers ambitious men an 
intensified training course in Radio Service 
Work. By taking this training you can 
qualify for Radio Service Work in 30 days, 
earn $3.00 an hour and up, spare time; pre¬ 
pare yourself for full-time work paying $40 
to $100 a week. 

More Positions Open Than There 
Are Trained Men to Fill Them 

If you were qualified for Radio Service Work 
today, we could place you. We can’t begin 
to fill the requests that pour in from great 
Radio organizations and dealers. Mem¬ 
bers wanting full-time positions are being placed 
as soon as they qualify. 5,000 more men are needed 
quick.' If you want to get into Radio, earn $3.00 an 


hour spare time or $40 to $100 a week full time, 
this R. T. A. training offers you the opportunity of a 
lifetime. 

Radio Service Work a Quick Route 
to the Big-Pay Radio Positions 

Radio Service Work gives you the basic ex¬ 
perience you need to qualify for the big 
$8,000, $10,000 to $25,000 a year Radio 
positions. Once you get this experience, the 
whole range of rich opportunities in Radio 
lies open before you. Training in the Associa¬ 
tion, starting as a Radio Service Man, is one 
of the quickest, most profitable ways of 
qualifying for rapid advancement. 

If you want to get out of small-pay, monot¬ 
onous work and cash in on Radio quick, in¬ 
vestigate thisR.T. A. training and the rich money-making 
opportunities it opens up. No special education or electri¬ 
cal experience necessary.The will tosucceed is all you need. 


We furnish 
you with all 
the 

equipment 
you need 
to become a 
Radio 

Service Man! 


Mail Coupon for No-Cost Training Offer 

Cash in on Radio’s latest opportunity! Enroll in the 
Association. For a limited time we will give to the ambi¬ 
tious man a No-Cost Membership which need not . . . 
should not... cost you a cent. But you must act quickly. 

Filling out coupon can enable you to cash in on Radio 
within 30 days, lift you out of the small-pay, no¬ 
opportunity rut, into a field where phenomenal earn¬ 
ings await the ambitious. You owe it to yourself to 
investigate. Fill out coupon NOW for details of No- 
Cost Membership. 

The Radio Training Association of America 
4513 Ravenswood Ave. Dept. RCA-6, Chicago, Ill. 


The Radio Training Association of America 
4513 Ravenswood Ave., Dept.RCA-6 Chicago, Ill. 

Gentlemen: Please send me details of your No-Cost train¬ 
ing offer by which I can qualify for Radio Service Work within 
30 days. This does not obligate me in any way. 

Name . ... 

Address .. .. 

City . State 

_ 
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.MONEY-.MAKIN'O IDEAS FOB THE SKKVICK MAN. 
Several articles have been prepared, (haling with methods 
which will be of use this summer to the enter])rising radio 
worker. Among tliem iwv the modernizing of favorite old 
models of Atwater Kent, Radiolas, and other battery-oper¬ 
ated receivers. Automotive radio in its latest develo])ments 
will be deseril)e<l each month; the neu Delco will apjiear in 
the .Tuly issue. 

NEW DEVELOPMENTS IN THE RADIO ART. Television 
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i.s coming eltiser and closer to the commercial stage. The 
latest additions to the art, both in this country and abroad, 
will he covered from month to month in UAUio-CRArr. In 
Germany two noted inventors, Karolus and Milialy, liave 
made advances in television a|)])aiatus which uill be fully 
described in an illustrated article by Dr. Fritz Noaek, 

And many other articles, all of current interest and value 
to the practical reader. 

Text and lilustralions of Ihis magazine are copyright and must not be reproduced 
wlihoiit permission of the I'opyrlglit o^^ne^s We are also agents for WONDER 
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YOU Radio Men! 


S tatistics in the radio Industr 7 show 
that at the present time the ordinary 
radio man, either as a repair nian or 
Service Man, makes an average of 535.00 
a week. Let u$ show you how you can quickly 
qualify for jobs leading to salaries of 560.00, 
570.00, or 5100.00 a week and up—NOT by 
books or correspondence, but by an entirely 
new Way. 

We Teach You How—No 
Books—No Lessons— 
No Classes! 

Coyne is not a correspondence school. We 
actually show you, by expert instructors, every 
phase of radio; which it is Impossible to learn 
from books or from correspondence courses. 

The majority of Radio Service Men and 
radiotricians today do not earn what they 
should, because they have never been prop¬ 
erly grounded in the fundamentals of radio— 
that is to say, in electricity. 

Remember, you will never qualify as an 
expert radio man unless you know the funda¬ 
mentals of electricity. All of this is taught 
by ACTUAL WORK on real equipment in our 
school. 


From $20.00 a Week to 
$100.00 a Week 

“Before going to Coyne, I had worked in a 
garage for five years at 520.00 a week. I had 
no advanced education and didn't know a volt 
from an ampere. Yet I graduated in three 
months with a grade of 98%. Since I left 
Coyne, I have jumped from 520.00 to 5100.00 a 
week, and am still going strong. I owe all 
my success to the practical training I got in 
the Coyne Shops.”—Harry A. Ward, Iowa. 


Most self-taught radio Service Men fail 
utterly because their electrical education has 
been neglected; and, incidentally, they lose 
a good Income because statistics show that 
radio alone cannot support the independent 
radio man all year around. 

In the Spring and Summer time, particu¬ 
larly, radio Is notoriously dull; and the 
radio man who is an electrical expert will 
make more money in the end. 

Radio Training 

The photograph above shows how men are 
actually trained In our big radio shop, where 
students are shown by experts how to take 
apart and put together the various modern 
radio sets. We will show you how to get 
at the root of servicing troubles; and within 
90 days you can be a radio expert. 

Most radio men today flounder around be¬ 
cause they do not know the peculiarities of 
many sets, and have to puzzle these out, tedi¬ 
ously, for themselves; whereas our instructors, 
with years of experience behind them, can 
show you how to locate any set troubles. 

No Previous Training 
Necessary! 

Remember, I do not teach you out of books. 
You are actually doing the work yourself, and 
get all the experience you aeed right here 
at Coyne. 

I do not care whether you cannot tell a 
vacuum tube from a C-battery; whether you 
are sixteen years old or forty-five. It is my 
job to prepare YOU for a big-pay radio and 
electrical Job in 90 days' time. 

The Future of Radio 

At the present time, there is a dire need for 
REAL and experienced Service Men, who 


COYNE ELECTRICAL SCHOOL, H. C. Lewis, Pres 

500 S. Paulina St. Founded i«99 Dept. AO-85, Chicago, Ill, 


also know the ins-and-outs of electricity. 
Even though you may work on a good salary job 
for an employer at first, sooner or later you 
will wish to establish yourself in your com¬ 
munity and start In business for yourself. The 
combination of radio and electricity cannot be 
beat; it Is an all-year-round business. 

Even if you do not want to go in busi¬ 
ness, there are more jobs today than good men 
to fill them. Coyne training settles the job 
question for life. Only recently one concern 
called on ne for 150 graduates, and calls for 
more men are coming in daily. Coyne main¬ 
tains an expert Employment Department, 
which will help you and back you as long as 
you live, WITHOUT ONE CENT OF COST 
TO YOU. 


Special Offer! 

In connection with the radio training, you 
are also given electrical training in all its 
branches—aato ignition and aviation elec¬ 
tricity — WITHOUT ONE CENT EXTRA 
COST I 

Get My Free Book 

Mall the coupon today, and let me send you 
the big Coyne book of 150 photographs—facts 
—jobs—salaries. It costs nothing, and does not 
obligate you in any way. Just mail the coupon. 


MAIL THIS COUPON—NOW! 


Mr. H. C. LEWIS, President 

COYNE ELECTRICAL SCHOOL, Dept. AO-85 

500 S. Paalina St., Chicago, HI. 

Dear Mr. lewis: 

WIttiout ailUadot) send me your liig free ratiilot: and 
all details if Kiillrond I'nre lO CtiiiaKO. Free Diiiplor- 
meiit .'^enlee. Uadlo. .4>lation Electrlclt.f, and .Aiilo- 
iiiotire Cour;es. and how I can ‘'earn wtdle learniuK ' 

Name . 


I 

I 
I 
I 

I 

I 
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International Radio Direct 


front 

See Nearest Dealer or 
Write Direct for Details 


Foreign Stations 

Without Dependence On 
Local Rc'Broadcasting! 


Kit K-llS: The A.C. Super 
Wasp, tse your own AHC 
paek or Pilot K-lll at 
$16.50, speeially designed 
for the Super-V^ asp. Power 
Paek and Tubes Extra 


Kit K-llO: The haltc^ry- 
operated Super-Wasp. 
Batteries and Tubes extra 


13450 

$0050 



PILOT SUPER-WASP 

Short W ave and Broadcast Receiver 
RANGE 14 TO 500 METERS 
In Kit Form for A. C. or Battery Operation 

Widen Your Circle of Entertainment! 

Your hmodeast receiver is useless helow' 200 meters, but the Super- 
Wasp, swooping; down to 14 meters, and up to 500, unlocks a new 
world tif trans-oecanie radio you never heard be fore I And you j^et it 
directty from tfieforeifSn station and not from a loeal rebroadeast. 
Enthusiasts report European, African, South American and Aus¬ 
tralian stations. IMusic amazingly new! \\elcome variety for listeners 
**fed up” with domestic radio programs! To assure consistently satis¬ 
factory opi^ration. Pilot engineers d€‘velope<l the Pilotron P-227, 
which naturally makes it a splendid lube for broadcast receivers. 


TROT RADIO & TUBE CORP 


323 BEKKY STHEET 
BHOOKLYN 
N. Y. 



• yv/V* 234 Sou t h 
Ch.cago Office Street 

San Francisco 1278 Mission 
Office: Street 


1 

bl 


IMC THE RADIO INTERNATIONAL GUILD 

J 


I^^^^^^^^Costs only 50c and includes la]>e1 pin, eeriificatc and ‘‘Radio Design” Construction 1 



iiteriiational Guild, 103 Rroa<lway, ISrooklyn, N. V. 
Annie .. 


Address 

Ci*fv- 


• Sf«fe~ 




j t 


: 'm 
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NEW Book 


is ready for Tfbu 


IF you’re in Radio now 
spare time or full time - 

it will show you how 
ixxy improved training 
can help you make 

still more moiteif 


J.E. SMITH. I^tvs. 

NATIONAL RADIO INSTITUTE 


Before you do anything else 
Get the dope on my new- - 


£ight Outfits oj Radio Parts for a liomt 
experimental laboratory covirring screen 
grid, A. C.. and many other features in 
the latest sets. 

Service Sheets and Service Manuals 
giving up-to-date and authentic infortna- 
tion On servicing different mod eh and 
mokes of sets. 

If^ork Sheets and Job Sheets zohich shotv 
yon IttKO to make e.rtra money in your 
spare time vhilc taking my Course. 

Improved Lesson Tc.rts covering thor¬ 
oughly all branches of Radio. 


I nsi met ion 
both the Ritaphone 
systems. 


•ittg 

Ph 


r you're not in Radio f 
tills book will show you how 
you can get in quickly / 

Radio’s amazing growth is opening hundreds 
of fine jobs every year, in broadcasting 
stations, with Radio dealers, jobbers, manu¬ 
facturers. Shipping companies offer you 
many chances to travel all over the world 
without expense and make good money be¬ 
sides. There are almost unlimited oppor¬ 
tunities for a profitable spare time or full 
time Radio business of your own. My 
graduates have jumped from S25, $i5 and 
$40 a week to $50 a week, $60 a week, $75 a 
week and $100 a week. My book proves this. 

I Will train you at home in your 
spare time 

Hold your job—I will train you inexpen¬ 
sively in your spare time. IMl give you 
practical Radio experience with my 50-50 
method—one-half from Lesson Texts and 
one-half from practical home experiments 
with Eight Outfits of Radio parts that I 
furnish. I will refund your money If you 
are not satisfied with my Lessons and In¬ 
struction Service when you finish. 

I Will show you how to make 
$IO te $30 a week in spare time 
repairing sets while learning 

The day you enroll I'll show you how to do 
ten jobs common in most every neighborhood. 

I'll show you how to repair and service all 

*he plans and ideas that are 

making $200 to $1,000 for my students while they are taking my course. 

Find out what Radio offers you. 

Get my new book 

My book gives you the facts. Tells you where the good Radio Jobs are, what 
they pay, how you can fit yourself right at home in your spare time for a good 
Job in Radio. Tells you about the many extra services and material that the 
National Radio Institute gives its students and graduates. It shows you what 
others who have taken the N.R.I. course have done; what they think of it 
Get the facts. There s no obligation. 

J. E. SMITH, President 

NATIONAL RADIO INSTITUTE 

Dept. OFY Washington, D. C. 


otophone 


Training in Television and home c.rperi- 
ments in Television reception. 

These arc only a fc7o improvements. My 
book, "Rich Rexvards in Radio," tells 
you all ahont 18 features of my Course 
as I giz'C it today. 


Have you read my new book giving an outline of 
National Radio Institute's training in Radio? If 
you haven’t, send for a copy today. No matter what 
kind of a job you may have in the Radio industry 
now, unless you are at or near the top, I believe my 
training can help you forge ahead—make still more 
money. However, I'll let you decide that for your¬ 
self — just let me show you what I have to offer. 
Many others in Radio amateurs, spare time and full 
time service men, Radio dealers, fans—have found 
the way to more profits and more money through my 
course. 


See what 1 offer those who are now 
or who want to be service men 


While my course trains you for all branches of Radio 
—I am giving extensive, thorough, and complete 
information on servicing different models and makes 
of A. C. and Screen Grid Sets. Atwater Kent models, 
Crosley, Zenith, Majestic, Slewart-Warner, Radiola, 
Eveready and many other makes of sets are covered. 
This information Is of special help—of real money¬ 
making value—to those who are now service men or 
who want to be expert service men. This part of 
my training, however, is only one of 18 outstanding 
features that I am offering men and young men who 
want to get good jobs in Radio—or who are in Radio 
and want to advance themselves. Even though you 
may have received information on my course before, 
unless you have gotten my new book as pictured 
above, write to me again—see how N.R.I. has grown 
with Radio’s growth and how N.R.I. Radio training 
has grown and improved too. Organized in 1914, it 
took the lead then In Radio training and it has kept 
that lead ever since. This course is not new or 
untried. Hundreds of men owe their success and 
larger incomes to N.R.I. 



J. E. SMITH, President, 

National Radio Institute, Dept. OFY, 
Washington, D. C. 

Dear Mr. STiiithSeiul me your book, “Rich 
Kescards in Radio." I want to sec what 
N.R.I. offers. 


Cit: 


State. 


Are you doing Radio work now?. 
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GROUP S^Continued 




-a 

968 • 067 9540 • 9450 955E • 944E 

GROUP I—ADAPTERS PUTTING ANY TUBE INTO 
ANY SOCKET 

4I9X— UXI99 Tub« In UV20IA Socket . 35 

42IX— UX Tube In WDll Socket . 75 

429 ITV199 Tube In UX or UV201A Socket . 75 

944 — UX to UX Halses Tube . l.no 

944- E UX to UX Halses Tube . i.OO 

945— UX Tube 111 UY Socket . i OO 

945D~IIX Tube In UV Socket (small diameter).. I 00 

954— rv Tube to UX Socket . I.OO 

9540 — UY Tube to UX Socket (small dlimcier) . . 1.00 

955 UV to UY Hillses Tube .. 1.00 

955E — UY to UY Ualiies 'I’ubc . l.OO 

967 — I‘V20lA Tube In UX Socket. l.OO 

968 wnil Tube In UX or i;V201A Socket . 1.25 

999—i;x Tube In UV199 Socket. 1.00 

GROUP 2 




949 • 949P 948 • 950 - 951 

9490 - 949PN 


955 KT 



94C • 947 - 959 


944GT - 955GT 
944PT - 955PT 
944F - 955H 


944 P - a55P 


-fPADE 
wee. O S.A PAT. 

PRODUCTS 

Whatever Your Requirements of 
Adapters, Plugs, Sockets and Com 
nectoralds, we have them or can 
make them, write us 

GROUP 3—ELECTRIC PICKUP ADAPTERS 

944P —H'.\ Atkiiilcr leltli situUe j»late lead. 1.25 

955P l Y Ditto . 1.25 

944GT — rx .Vdabter — Urlil Ureak with tip 

terriiliKil . . 1,25 

955GT—rv Ditlu . 1.2". 

944PT r.\ I'lale r.reuk Dlitu . 1.2;^ 

955PT rv Dltti» . 1 25 

946 fX .Xdapter I'late bole ilcab—I'laie I’roug 
I.ciMl to Pickup—iillier Pickup laail to )i 
Suiuily . 1.50 

949 — Connects Pickup to Grid Circuit of UX or 

rv Tubes .. 60 

949P -Cunnects Plckuti to Plate t'lrciilt of I X 

Tillies .60 

949G—Like 949. omit lead to fil. 60 

949PN— I.lke 949P. omit lead to HI. .60 

948—Connects Pickup to Plato Circuit of UY 

Tubes . 1.50 

948A—I>lllo—Includes Radio Phono Switch and By- 

Pass Condensers 4.00 

950— Conncels Pickup to Grid ClreUlt of UX Tubes. 1.50 

951 — Connects Pickup to Plato Circuit of UX Tubes 1.50 
955KT I'MMiiei-lii Plikui* to Kiiihoile tdriult of 

Screen Grid Sets . 1.25 

955 KC —Dll to ivlib Clips for Soblerliig . 1.25 

GROUP 4 


9440 P . 955GP 


9440 PL 


684H • 985H 




112 420 ■ 944FF 

GROUP 2—CONNECTORALOS AND ADAPTERS 
FOR IMPROVING YOUR SET 
Write for List of Conneetoralds for Adding Power 
Tubes: Adapters lor Conversion. D.C. to A.C. 
92lS- -Adapter for cushioning inlcropbonlc tuboa In 

either UX or UV20IA Sockets . 1.25 

922— Adapter for adapllne any UX socket for 

rY22t Shielded Grid Tube . J 50 

923— Dlttii for TX 225 Tube , - * 

934 — Adapter for oscillation control In ll.F. fitiKes 

(takes Grid Supprestors of values -00. 300. 

500. 700. 1.000 ohm«| . . . 1.* ^ h 

R200 to RIOOO Grid Suppressors for 934 Adapter. .2 j 
944FF— I-hole. 4-brong break. 

roltace leducltig lte!<l>lors for 245 I ower Tube 1.23 

GROUP 3 

It] 



944PC - 955PC 
955 KC 


Send Stamps for new Descriptive 
Catalog and list of a large variety 
of parts at special prices 

Dept. R-6 



933 9S3A . 953A 

GROUP 4—ADAPTERS FOR CONNECTING POWER 
AMPLIFIERS TO ANY SET 
933 —For attaching A.C. Sets to Power Amplifiers. 

hlale break: clips on I* hob*. I* prniig uiiil K . 1.2ri 
947 —Hecommended by Victor for connecting Radlola 

16 to Electrola Power AmPlIIters. 1.50 

952A —Recommended by Samson for connecting 
l*A.M AiJiMlflers to ^.V Sets; with h.F. Hy* 

pass Condenser . 2.25 

953a — D itto for D.C. Sets . 2.00 

959 — To connect Input transformer of power am¬ 
plifier to P of 5-prong tube and <llrect to II 
supply. Hrenks plaie, lead to P hole and extra 
lead to connect to plus It. 1.50 

GROUP 5 


984 - 985 984HN- 985HN 984F - 985F 

GROUP 5—ADAPTERS AND PLUGS FOR THE 
SERVICE MAN (See Other Groups) 

Coming 1 An Adapter Kit for Service Men—Write 
If interested 

70i— Alden Suregrlp Atlnelimenl Plug . 15 

914- I*l*ri»nK .Artnored JMiik (.Vo Harness).. . 2,* 

9I4H— Ditto with 40" Harness . 1.25 

915 ‘-I’rfuig Anuored I'Iuk (.\o liaruess).2 

915H -5-rrong Ditto wltti 40" Harness . 1.25 

927— 5-lmle 4 - prong — lend clips lu MU. Kll 

prongs are shorted. 1.25 

927H —5-hole 4-prong — lead clips to HII. F!l. 

prongs Mot shorted—for replacing .McCullough 

tubes with A.C. Tubes . 1.25 

932— Te^tlng 222 Tubes in .leuell Testers . 4.00 

942- -Testing L’Y Tubes in Jewell Testers. 4.00 

944 F r.X ITI. Itrc,ik for .Mi-n.siirlng t’lirrenr . 1.2.‘( 

g44Fr — UX Adapter — Connects Amtneter to Fll. 

Prohga . 1.25 

944GP — 'rest Adapter 4-prong, making detertOr of 
any H.K. stage, tireaks grid clnull fur grid 
leak and rundetixer. also l>ri‘aks plate wlili 

iilione tip terminals for hcadPltoiifs. 1.25 

944GPL —Allan! cr for measuring voltage Impressed 

on Iwth plates of No. 280 Tubes ., 1.50 

944GT — UX Adapter—Breaks G wltli Tip Jacks. 

Other connections tlirougli . 1.25 

944N U.X Neutralizing Adapler— Ono F Dead.... 1.00 

')44PC- i:.\ riate I5re.«k Solder Clips . 1.25 

944PP—UV Ailabier to T. si 2il 1'fj.te of 2.s(» Tube I.IH) 
944R- UX Hejivy Duty Tuiie i:iicikcr Adainer 

Siieket . 1.50 

944PT — Adapter for listening in on UX Detector 

Tube.s with lleadtdiones . 1.25 

955PT—Ditto for UY Detector Tubes . 1.25 

955G UV Adapter f<»r Ti.*iUiiig 224 In Wrstoti 

te>ler.s . 1.25 

955H rv Adapter Heater Break for Measiiilug 

Teriiilriiil.< ... 1.00 

955GO — Adapter for Testing 221 Screen Grid 

Tubes —G post dead . 1.00 

955GP — UY Test Adapler. making detector of any 
H.F. stage, breaks grid circuit fni grid leak 
and coiatli-iiser, al.so breaks plate with phone 
tip termlmds far bea<liihones 
955GT — Uy Adapter breaks G with Tip Jacks— 

Other Connections through . 1.25 

955 HH — IIY Adapter—Connects Ammeter to II 

prongs . 1.25 

955N — UY Neutralizing Adapter — One H Dead.. 1.00 
955P& tlY Plate Break .'bolder tMltis 1.25 

955R UY Heavy Duty Tube i’hecker Adapler 

Socket . . l-.'iO 

945H--Ulke 945 but K connected to adjacent II... 1.00 
954A — Like 954 but K not conneeied to adjacent H. 1.00 

957— 4-hole fj-prong with Top Center Stud . 1.25 

958— 5-hole 4-prong with Bottom Center Stml - 1.25 

982- -Victor Adapter — Uccommrnded In Service 

Manual . 5.00 

984— 4-prong all Haketlte Plug (No iLirness) . 50 

984 F l‘.\ CoiiniH-tor I’lug^ —-Sucket Kiid ft»r 4 

Uondmtur Dynamic Speaker Kxtenslon . UOt) 

385F rv 5 iNinduftor Ditto . I.IH) 

984HN— I Uonchiiior Speaker Cunl—100 ft. Coll.. 8.00 
985HN— 5 CondiicUir Speaker (!ord— 100 ft. Cull..10.00 
984H l-ptoiig all Itakclite IMiig with Hurnexs 

(40") 1..50 

985— 5-prong all Bakellte Plug (No Harness) . 50 

985H .~<-prung all Bakellte Plug vvltli Harness 

( 10 " I . I.r.o 

992 — Twin Adapter for Testing 224 Tube In Jewell 

Testers with i>rotM>r wiring . 4.00 

GROUP 6— SOCKETS 



ALDEN MANUFACTURING CO. Brockton, Mass. 
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If yptt Want a Job with a Ftttttre, Get into Cbemistry 



T. O'Connor Sloane. 
A.B.. A.M.. Ph.D., 
LL.D. 


Chciiiistry is one of the most ancient and honorable callings known to man. During the Middle Ages its adepts 
were the advisors of kings. Then it was called a black art and its follow’crs were behe\'cd to have supernatural powers. 

The chemist of today with his modernized knowledge has secrets a thousandfold more potent at his command. He 
is the brains behind hundreds of rich industries, which could not exist without his skill. Vet the field of Applied Chem¬ 
istry has spread so widely that it is difficult to get enough good men to fill the available posts. A chemical expert is 
always sure of a good income, a respected and confidential position and a guaranteed future. He mav also make himself a 
fortune, as hundreds of chemists have done before him. Did you ever hear of C. M. Hall? He was an American chem¬ 
ist who at the age of twenty-one discovered how to extract aluminum from clay. It was known that this could be done. 
It remained for someone to experiment and do it. There arc innumerable other chemical problems today waitinp' to be 
solved. Mr. Hall died a few years ago leaving an estate of many millions 
of dollars. 


WE CAN TEACH YOU AT HOME 


Tn nrdcr to liecome a chetnical expert you must liave tlie proper training under experienced teachers. 
Our facility knows just how to mold you into a skilful I.iboratory worker. Tlic head o£ Our staff is 
J>r. T. O’Conor Sloane. scientist, engineer and author of wide repute. He has had more titan fifty years 
of teaching experience. Our course tits you for an immediate position in a chemical laboratory, and 
you do not have to give up wltai you are doing now to learn it. During evenings and week-enos you 
Can work at home on the fascinating experiments and the delightfully simple but comprehensive lessons. 
A ]>e"Sonal tutor is always ready to help you over difficulties and to atiswei all your (]uestioiis. Most 
important of all—the teaching you receive is practical. You can actually use this knowledge to make 
money, ac thousands liavc done before you. 

SPECIAL ADDED EQUIPMENT 

.\t no extra charge every student is given a complete cahinct of cliemicals attd apparatus for his own 
use. The illustration gives some idea of what it contains. There are over fifty distinct chemical 
reagents in the set. mtt in addition there is something whicit we have never offered before. 'The 
chemical expert needs sharp eyes. Tor much of his work no human eyes arc keen enough. Every 
moderii scientist resorts to the microscope, which is otie of the most valuable 
instruments in home or laboratory. 

We Are Now Sending to Each New Student 
ABSOLUTELY WITHOUT CHARGE 
THIS VALUABLE MICROSCOPE 

It is a beautiful instrument of fine German make and extremely sensitive. 
Any person not a student of our course may procure one through us at ^5.00, 
which is somewhat less than the usual price, but to those wlio enroll the 
mjcroscopc will he given A11 SOL I'TEL Y WITHOUT CHARGE. With it you 
will receive a special lesson on its construction and use. The microscope is 
not loaned to you. It becomes your permanent possession along with all tlic 
other equipment and the lessons. 

TUITION PRICE REDUCED 

No advance in ttiition price is occasioned by this newest addition to the 
apparatus we supply. In fact we have even reduced the fee. so that this 
splendiil course ami equipnient are within the means of every individual who 
i.s interested in following (*lieinistrv. whetlier as a career or nierelv as a hobby, 
l ee can he paid on E.\SY MONTHLY TERMS. The one price covers every¬ 
thing. Tliere are no extras to buy. 

MAIL THE COUPON TOO A Y FOR FREE BOOK 

CHEMICAL INSTITUTE OF NEW YORK, Inc. 

16-18 East 30th Street New York, N. Y. 




We Klre tn nverv student, ulthniit .'iddltional charee. 
tills elipinlral e<|Uipitient, inchiitine fift.v-ttva oieees of 
lulioratory aimurutns an«l siioiilies. and llfty-two UilTcrent 
clieniii-iils aiiH reiKents. These roninrlse the apparatus 
and t-heinlcals used for the ricnrriiiiciiial work of the 
course. Thu lltfett heavy wiioilen lios serves ivn only as a 
case for ihw niittil but .also as n tisefii. Lilioraiory aeees- 
sory for ijerfonuliiK countless exiierliiieats. 

Diploma Awarded When ^‘ou Graduate 

Upon eradnatlnii every stiitleni is awt^rletl mir Dlplniua 
In t'liemlsiry. certifying that he has sUeres.sfiilly ooiii- 
Iileted Ills studies Tour name on Ihls certldeate will 
be a soune of hritle lo you all your life, as tvell as an 
‘ ' III nliialnine n insition. 


chemical institute of new YORK. INC. i 
Home Extension Division G I 

IG-I8-R. East 30tli Street. New York. N. Y. | 

Please send me at once, without ary ohllBation on 
my part, your free Honk "Oppnriunities for rhem- | 
Isis." and full |i.-irlleiiljirs alinut the Experimental i 
K«iuipmeiit given lo every siudeni. Also please tell I 
me alniui your plan of payment and the reduetlon in | 
the lull Ion prlee. I 


NA.ME .... 
ADItRESS 


i 
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BOARD OF 
DIRECTORS 

•I* 


-- National 
Radio Servicemen’s 
Association — 


L. M. COCkADAY 

nA\ ID GRIMES 

JOHN F. RIDER 

HUGO GERNSUACK 

SIDNEY GEKNSBACk 

I. S. MANHEIMER 



E ver since the appearance of the com¬ 
mercial radio broadcast receiver as a 
household necessity, the Radio Service 
Man has been an essential factor in the 
radio trade; and, as the complexity of electrical 
and mechanical design in receivers increases, an 
ever-higher standard of qualifications in the 
Service Man becomes necessary. 

The necessity, also, of a strong association of 
the technically-qualified radio Service Men of the 
country is forcing itself upon all who are familiar 
with radio trade problems; and their repeated 
urgings that such an association must be formed 
has led us to undertake the work of its 
organization. 

This is the fundamental purpose of the NA¬ 
TIONAL RADIO SERVICE MEN’S ASSOCIA¬ 
TION, which is not a money-making institution, 
or organized for private profit; to unite, as a 
group with strong common interests, all well- 
qualified Radio Service Men; to make it readily 
possible for them to obtain the technical informa¬ 
tion required by them in keeping up with the 
demands of their profession; and, above all, to 
give them a recognized standing in that pro¬ 
fession, and acknowledged as such by radio manu¬ 
facturers, distributors and dealers. 

To give Service Men such a standing, it is 
obviously necessary that they must prove them¬ 
selves entitled to it; any Service Man who can 
pass the examination necessary to demonstrate 
his qualifications will be elected as a member 
and a card will be issued to him under the seal 
of this Association, which will attest his ability 
and prove his identity. 

The terms of the examination are being drawn 
up in co-operation with a group of the best-known 



radio manufacturers, as well as the foremost 
radio educational institutions. 

The following firms are co-operating with us: 

CRIGSBY-GRUNOW CO., CHICAGO (Majestic) 
STROMBERG-CARLSON TELEPHONE MFG. 

CO., ROCHESTER, N. Y. 

CROSLEY RADIO CORP., CINCINNATI, OHIO 
COLIN B. KENNEDY CORP., SOUTH BEND, 
IND. 

The schools who have consented to act as an 
examination board are: 

International Correspondence Schools, Scranton, 
Penna.; Mr. D. E. Carpenter, Dean. 

RCA Institutes, InC., New York, N. Y.; Mr. R. 
L. Duncan, President. 

Radio & Television Institute, Inc., Chicago, Ill.; 
Mr. F. G. Wellman, Managing Director. 

Radio Training Association of America, Chicago, 
Ill.; Mr. A. G. Mohaupt, President. 

School of Engineering of Milwaukee, Milwaukee, 
Wise.; Mr. W. Werwath, President. 

Rider-Goll Radio School, New York, N. Y.; Mr. 
John F. Rider, Director. 

We shall not attempt to grade the members into 
different classes. A candidate will be adjudged 
as either passing or not passing. If the school 
examining the papers passes the prospective mem¬ 
ber as satisfactory, we shall issue to him an 
identification card with bis photograph. 

If the candidate does not pass this examination 
the first time, he may apply for another examina¬ 
tion three or six months later. 

There is absolutely no cost attached to any 
service rendered by the Association to its mem¬ 
bers, no dues, no contributions. 

If you wish to become a member, just fill out 
the coupon below and mail it to us. We will 
send you all the papers necessary to become a 
member. 


N. R. S. M. A., 

C O RADIO CRAFT, 

98 Park Place, 

New York, N. Y. 

I wish to become a tnember of your Association, 
rie.'ise mail itie the examination paiiers and appli¬ 
cation blanks. 


Name 


Add res.'i 
Town. ... 


6-30 


State 
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Lfrofessional-Serviceiiian-fodiotrician 

96-98 l*ark Place^ New York, N. V. 


HUGO GERNSBACK 
Editor 


Money in Summer Radio 


By Hugo Gernsback 


1 1 is a<‘COplod without question. I»y most of those wlu» are 
iritei’csted in radio as a hiisiricss, that sales iniist <Irop 
otV in tile sinmner aiul that it is iriqmssihh; to make mueii 
riionev irv radio daring that season. 

Jl may tic true that sales of eonimereially mamifactnretl 
receivers always fall otV in summer, and that hnsiness in this 
line is })our from May until Septemher; luit this is not the 
case with sales of radii* part.s, and in other lines i»t \\hieh 
! will speak later. Durinjr tlie summer vacations, after the 
sclu»ols have closed, then* is usually an iipswiu;r in the parts 
trade, amountitij? to a. hicrh tiffure. atui due principally to 
young men who do a great thvd of experimenting and huilding. 

Hut the man, old or young, who wishes to make some 

extra money during the .. . time, will iiiid open many 

avenues to such iiiconte through radio. Jiven when business 
conditions me pour in otlu*r lines as well, there are many 
individuals win* know how to go about it and make quite 
a little money in this way. 

First, it is logical to service sets in the summer; hecause 
they have aecmmilated dust, etc., through the winter, and 
the tulies have been ii.sed until re]*lacement is tUvsirahle. 'I'lie 
time to put the receiver in slia[K- is. normally, the late S]>ring 
or early summer. We ktu*u a tiumher of men who have made 
(piite a little money by sending out to set owners cireiilars 
Codling the need of servicing to t;heir minds, and otVtTing to 
do general overhauling for a miniiimm charge. 

Many sets are unpr(»vided Nsitl* lightning arresters and 
the average owner, if the matler is <*alled to l*is attention, 
will he willing to si»er!d a fe\s dollars for hitter protection; 
especially if his home is located in tl*e snhiirl»s or country, 
riiis installation work ah>rie will atVoi'd a nice source of 
income. 

\ not her is found in the busine.ss of renting sets. During 
the sunniier. [*articularly. at resorts, the outdoor restaurants, 
parks, plaee.s of aniusemeiil, require radio. Sometimes tlie 
set can l»e .sold oiitriglit; very often individuals wish t;o rent 
them. Since locations in many eases are not wired for stand 
ard liiu-ennent. requirements, the battery set is rno.st de.slr- 
able. Second-hand and even unused sets can he l»nnght today 
at exceedingly lou figures and, in many eases, a rnontlj's 
rental will bring in nearly a.s iimcli as tlie original cost. 


An excellent business can be done with hi»ys“ and girls' 
camps; of which there are literally thousands, all over tlie 
count ry. M<*st of tliese have no ratlio set, and would gladly 
install one if it could he aapiired at a reasonable figure. 
Here again a used set will he ideal for the purpose, and make 
possible a sale at a handsome profit li* the man who installs it. 

'I’he same statement is true of summer eoloiiies near heaelies 
and lakes, and the so-erdled tent cities, bungalows, eoiigre- 
gati(»iis, etc. With n little intelligent salesmanship, a re- 
si»cctable proportion of these can he sold on radio. We 
remember going through one of tlie.se summer camps, near 
the ,J(*rsey coast, where there were some three hundred bunga¬ 
lows. The year before, tliere had not been two radio sets 
there; t*ut last year there was one in at least every other 
house. 

'I’hen, too, tliere is opportunity for an excellent hnsiness 
in portable sets; which, strange to say, seems to he almost 
entirely neglected in this country, althoiigli in Europe the 
portable is a close rival to the larger .sets in popularity. 
T'liere seems to he no good reason for this neglect of the possi- 
hilities in the sale of portable sets; most peo)>le who go camp¬ 
ing dining the summer will wish one. if the right approach 
is made to them. Automobile tourists are especially good 
prospects; and, with a, little intelligent iiupiiry. it slionld he 
easy to find out who are plamiing trips and sell them auto¬ 
motive radio instalhitinns. 

It is interesting to note also the increasing demand for 
coniinnnity pnhlic-addrcss and music amplifiers, which has 
been reported hv Mr. .1. E. Smith, pi'esident of the National 
Itadio Institute. His survey shows that the.se anqilifier.s, 
adajiled to all nmrmer of pnhlU* entertainment, bring about 
an e.xeelleiil ei»mmnnity spirit and incidentally, they give an 
excellent profe.ssional standing to the local Service Men who 
install and maintain them. 'Ihere are many' opportunities 
for tlie arousing of local jinhlie interest in tl»e acquisition of 
apjiaratiis which can lie used at out<loi>r gaUierings in the 
summer, as well as for .semi-i>ermanent installation in a 
local amlitofinin; and they are excel lent business liuilders. 

In short, there are a great many more (>p))Ortiinities, 
besides the few suggested here, wliieh may he sei'/ed by tlie 
wide-awake radio man wlio is looking for a source of addi¬ 
tional, and welcome, profits from his teeliniea! and sales 
ability during the summer months ahcail of us. 
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Service Men*s Department 

This departmeiit is about the Service Man, for the Service Man, 
and largely by the Service Man. Its contributors are practical 
men, and we invite every Service Man in the country to tell about 
his own experiences of all kinds 

Kclitccl by JOHN F. RIDER 


STUDY 

Hy John F. Rider 

HE subject of radio covers a great 
deal of ground and involves ninny 
subjects, some siin{de and some coni' 
jilex, but at liest of sutbeient number 
to make matters interesting. Of the many 
men allied with the iiulustry, the Service 
Man is the most closely allied to the engi' 
neer^ — at least he should be. Whether or not 
he is at that stage is a matter of personal 
elTort. It may sound strange to devote all 
of this space to sucli an unpopular subject 
as study, but its importance is becoming 
more evitlent each day. 

'Fhe modern radio receiver is a scientific 
tlevice. Basically it is itlentical with the re¬ 
ceiver of yesterday; yet a tietailed com- 
jiarison shows one to be a mountain and the 
other a molehill. One or more engineers of 
the higlu'st calibre have spent a good deal of 
time in tlie development of a radio receiver 
-— the modern receiver. Money and labora¬ 
tory facilities have been at their disposal. 
As a result, they produce a receiver that 
involves what may generally he teriiietl com- 
jdex radio actions, 'riiis receiver is jilaced 
into production and, like all things electri¬ 
cal, eventually finds its way into the hands 
of the Service Man. Can he correct the 
<lefect? It is a problem of moment. 

The answer must of necessity he two- 
sided, “Yes*’ and “No”; the former because 
many such receivers are actually repaired; 
and the latter because many more sncli re¬ 
ceivers are not rejiiired. 'fhe difference 
between the two is in Just what knowledge 
may be possessed by the individual wlio 
takes the receiver in hand. I’erliaps y<ui, as 
the reader of this page, imagine that we are 
recoinrneiuling iiiiniediate recourse to text 
Iwioks. Not exactly. We are, liowever, sug¬ 
gesting faithful ])erusid of all modern radio 
literature juibtished in periodicals and, fur¬ 
thermore, suggest concentrated study'^ of 
modern radio receiver design. 

We have made the statement that the 
modern receiver differs from the old. Noth¬ 
ing shows this more clearly than an examina¬ 
tion of the wiring diagrams of two such 
pieces of radio apparatus; as a matter of 
fact, we ask com]»arison of a and a 

radio receiver. 'I'he receiver iirodnccd 
to<lay is no longer what we believe it should 
lie, if we base our beliefs upon jiast installa¬ 
tions and past performances. Tlie modern 
radio engineer is no longer a copyist. Wc 
cannot say that lie is an originator, since tlie 
Imsis of radio receiver resign is not new; 
but the modern engineer is incor]»orating 
innumerable items and sy.stems which were 
ahsohitely unknown to old receiver design. 

The presence of these additions conipfi- 
cates matters — for tlie Service Man who Is 



M r. JOHN F. RIDER, who passes 
upon all the material submitted 
for publication here, in the Service 
Men’s Department, is a radio enjjinecr 
of the first rank who has devoted mucli 
enerfjy to the popularization of tech¬ 
nical knowled>te. None excel him in 
the art of makinf{ difficulties clear; he 
is a practical instructor, and the author 
of books known by all Ser\ ice Men as 
useful {guides. Letters, stories, re¬ 
quests and su^fiestions for this depart¬ 
ment may be addressed to him in care 
of Radio-Craft, 


not aware of their existence. The complete 
receiver is a structure of coordinated units; 
each fimetions in con junction with tlie otiicr. 
The failure of any one part reacts upon the 
rest. All must be correct, in order tliat the 
receiver may function in the normal manner. 
'rtu'Se imp?oveim nts arc, nnfort iiriateU , 
S(‘lduin related ti» the D.C. voltages encount¬ 
ered in a radio receiver. Hint is iinl<*ss one 
part fails. Wticn this happens, and tlu* pres¬ 
ence of tlic new systcaii is not recognized, 
trouble sliooting becomes an absolute waste 
of time. 

We appreciate that nuinv ])radical work¬ 
ers who are short on theory are servicing 
radio receiveis today. Rut we cannot admit 
that such an individual is as well fortitied as 
the man who is also familiar with theory and 
can comprehend the modern installation, can 
analyse the modern wiring diagram and in¬ 
terpret its structure. 'Flic wiring diagram 
plays an irii|H)rtatit role in radi<i service 
w’ork. \s a matter of fact, too much de- 
]iendcnce is ]daccd upon that diagram — en¬ 
tirety too TiHich — at a sacrifice of moie vital 
data, tlie eoniprehension of what is indicated 
upon ttiat diagram, and its signifieanee rela¬ 
tive to manifestations in the ease of troiilile. 

Take as a modern example, tlie use of 
biim-nculrali/.ing systems in the output audio 
stages, wliercby a certain i>ortinn of the 


A.C. hum in the filter is deliberately fed 
into tlie plate circuit of tlie output stage, 
and a fraction of ttiat is fed into the grid 
circuit. Tlie location of this system, which 
inci<lentally consists of a eajmeity and a re- 
.sistanee, is such that, in the event of a de¬ 
fect in tlie condenser or a short-circuit 
within the unit, tlie grid bias applied to tfiat 
tube will be apj)reciably increased; since the 
resistance mentioned will tlieii function as a 
bletaler and supply more current tliroiigh the 
grid-bias resistance. The normal reasons for 
excessive grid voltage and low jilate current 
do not ajiply in this case. Measurement of 
ttie circuits wliich govern plate current and 
grid voltage will not indicate the fault. Fur¬ 
ther, a ensiial investigation of the wiring dia¬ 
gram will not tiring the huiii-neutralizing 
system to liglil; it will appear a part of tlie 
voltage divider. Correction in a reasonable 
amount of time, so that the woik is actually 
profitable, is possible only when the pres¬ 
ence of such neutralizing circuit is knoNvn 
and appreciated. 

Tlie aliove is only one of many sueli in¬ 
stances. An open circuit in the above-de- 
scril)ed system will produce luiin in tlie oiit- 
])ut; yet every other item, including the D^C. 
voltages, w'ill lie found rionnal. Set analyser 
tests will lie of no avail. Normal continuity 
tests wnll likewise prove of no avail unless 
the Service Man knows of the huni-iicutral- 
izing system in use, its location and com¬ 
ponent parts, 

'Hie modern radio engineer is including 
low-jiass filters in detector and output i)Iate 
circuits; he is using jiarallel resonance in 
the “ir* unit filler. Ueeognition of siicli ci?*- 
cuits is imperative. One is accustomed to 
the use of high cajiacities in “R” filter sys¬ 
tems. Yet we find values between .01- and 
0.;j-mf. used across the speaker field wirul¬ 
ings which are employed as chokes in tlie 
“R” filters. 'Hie jireseiice of ttiat jiarallel 
capacity of small value is essential to t(ie 
operation of ttiat radio receiver. Its aelio.n 
in con junction witli tlie choke is to inirodiue 
maxiniiiMi attenuation, at Hie fimdamenrtd 
him I fic<|iiency, in the “R” filter. Its omSs- 
sion, or an o])en in the condenser, will in 
no way affect the output I).C. voltages, but 
it wnll inciease the liimi to an appieeiable 
extent. 

'Hie nio<]ern gri<l-hias eireiiit iliffers frohi 
the old. 'Hie bias voltage developed acrohs 
a grid-bias lesistance is no longer due to 
the plate current of that tube or the other 
tubes associated with that resistance. Adili- 
tion of the associated ]ilate currents and e;d- 
ciilations of the voltage develo])ed acii>ss 
the known grid-bias resistance will produce 
a discrepancy. 'Hie resistance w'ill appear 
low, yet the correct voltage will be produced. 
Why? Siin]dy because bleeder resistances 
(Confinfteif on pntje ff.'JO) 
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Helping the Service Man Make Money 

The exercise of ingenuity will find new applications for his radio 
knowledge which will enlarge his income; besides amplifiers and 
built-in radio, what can our readers offer? 


T he most important tiling to tlie 
Ser^ ice Man, who is in radio for 
a living, and not for a hohhy, is to 
obtain a good return fur his skill and 
labor. Even tlie ainateiir, if he de- 
\ votes spare hours to work for otliers, 
should consider that time is money. 

Wliat KaoiO'Craft and its readers 
want is practical articles telling how 
money is being made out of radio serv¬ 
ice; for those which bring out really 
new ideas, that offer a proht to the 
Service Man, an extra rate will be 
paid. They should he accompanied by 
diagrams and good photos, if possible; 
as it is necessary to illustrate them 
for publication. 


M uch Ims heeu s;h<l and jnihlisluMl, \t\ 
the past: two years, about the oppor¬ 
tunity for the Service Man to make more 
money in the talkinp-iiio\ ie held; and then 
the usual artiele would on to tle.scrihc 
an iInstallation that would run into thou¬ 
sands of ilollars, and which would he in¬ 
stalled by the* c*onipany sellin^r it. As a re¬ 
sult. all service would he r(‘ndt*red on thi.s 
inslalhitioti by that eoni|)any, whose Service 
Man would call at slated times to kc‘ep it 
ruiinin^; and our local Sei vice Man would 
be h tt out in the cold, with another jroo<l 
chance* gone*. 

Scattered thumirhout the eouni ry there 
are. liteinlly, thousands of small theatres 
that c*an not afToial to install lalkin;^ jiic:- 
ttires or evt*ii one of the* liigher-prieed non- 
syiuhroni/.ed out (its; since the volnnu* of 
Inisiness done wnll not return them enongli 
juolit to make this a wise investiiuad. 'This 
is where the loeni Serviee Man .steps into 
the picture; sinc'e, with the adv(‘rit of the 
’fta power tiihe, an ampliner ean lie hiiill., 
iisiiiff this tnhe in pii.sh-pull, I hat will cover 
a theater .seatinp; 500 with good niiality and 
volume to spare, and at a eost that is not 
jMohihitory. 

. .Most of these small theaters are strug¬ 
gling along with a piano player, and a few 
have also a drnnimer. All of I hem are not 
hieated in smnll lowms; for tnauv of tlie 
smaller neighliorhood theaters arc in tin* 
tiame boat. 'I'lie problem of selling to tlu* 
owner is les.sened, hecinise his patrons are 
demanding better miisie. He is proliahly 
trying to figure out how to install one of 
these .systems without tying up too much 
money; so your visit w'ill he a w’eU'ome one. 

I am dcserihing an installation which wms 
liiade h\ me for a theater seeding 5.50, hut 
is large enough for one seating five blindr(‘d 
people. 'The amplifier w'as hnilt willi a 
7 X 17 inch snh-panel, and a 7 \ 18 inch 
front panel w’hieh earries the input and out¬ 
put binding posts, switch and volume con¬ 
trol (Fig. 1). Three .stages of arujilifua- 
tion are used; the first two employ the 


By V. C. ROCKIIILL 

Clough sNSterii of parallel-plate coupling, 
using ’27.S, while a paii of ‘^.'Ss in push-pull 
comprise tlie output stage (Fig. -). Tlie 
p<iwer pack is om* <if the new IMlot •‘Klbjs.*’ 
wliieh furnishes ample jiuwer for this ampli¬ 
fier, 

'rhe siih-pancl w'as w’ired first; the trans¬ 
formers were lined np along the front with 
the input stages at the right ami the push- 
pull stagi* at the left. 'I'lie tube snckets for 
the H.5s are moimfeil behind tlie piish-pnil 
transformers, the '27s next, at tlie right, 
.and the *80 in the rear right corner (as seen 
from the front). 

'The riprodiicer posts are located on tlie 
front panel nt I he lower left.( Nos. 1 to 
(i) : the output transformer used permits 
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The panel arraufjctncnt and layout of Air. Ri»ck- 
hills phonoffraph amplifier for a small theater. 


iiiatehing tlie iiii}U‘danee of the speakers. At 
the hottorn right are the three input posts; 
that in the center (No. H) is led to "U-|- 


180.*' The post at tlie left (No. 7) lea<ls 
directly to the plate of the first *27; and 
the one at the right (No. 9) to the plate 
post of the input coupling unit. Hy chang¬ 
ing the input leads from one post to an¬ 
other, the lirst tube may be cut out. 

(Note: when a tube is cut out, better 
results may lie obtained by talcing the first 
tnhe from its socket. The volmiie is re<hice<l 
a lot without this tube; hut is generally 
siillicicnt unless the theatre is crow'tle<i. 'Hiis 
tube was incorporated in the ampHtier, how¬ 
ever. beeanse the owmer wishes to put in 
a table, some day, for s\ nehronized talking 
pictures.) 


Keeptn^i Noise Down 

Motorhoating is quite a])t to occur in an 
amplifier having so high a gain as this one, 
with good low'-freipiency response; so spe¬ 
cial precautions were taken to offset this, 
riie '27s aie biased by 15()0-ohrn resistors 
III, UB, connected from cathode to ground; 
and tlifse are by-passed by 2-mf. eomlenseis, 
C'2, CM. 'I'lie 4.5s are biased by a 750-ohtn 
resistor Ht>, eonnceled to ground from tlie 
center tap of a MO-ohm potentiometer H5 
across tlie lilanients, and hv-pa.s.sed by an¬ 
other 2-mf. condenser Cl. The 180-volt tap 
feeding the plates of the *27s was also by¬ 
passed wiih a eoiidenst*r of the same si/.e, 
CK 'riiese measures have elimiiialed all teri- 
(h‘n€y to motorhoat. 

'I'he volume control is the 100,000-ohni po- 
t<*nliomcter HI, placed in the grid circuit 
of the second '27, and affords €*xcellent con¬ 
trol w’ith no external noises when in use. 
While this control changes the tone of the 
amplifier somewhat, tliere is advantage in 
tliis fact; as some <if the defects in the 
acoustics of the theatre may lie overcome 
liv setting tlie volnme eonirol in the riglit 
place. 

In contradict ion to the general belief that 
the liiini level in amplifiers of this kind may 



Fijt. 2 

The circuit of the three-stage aynpHHer; the /»<n<*r>' supply is fr0v)n a standard kit. 
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Fit 3 

The arraugcmcnt of the pick-ups and fader 
control, on a common library table top. 

)>i‘ it was found iiiipossihlt* to tolerate 

more than in «a well-designed set for home 
use. 'I'he potentiometers niul U5 were 
placed across the tilament supply wires as 
shown; the tilament pairs were twisted 
tightly together. The transformer eases 
were grounded to ” with the exee])tion 
of M, wliieh was found to work better, and 
with less hum, without grounding. 

The ])iekups were mounted on a common, 
small htirary lalde which was obtained at 
secon<l-hand, arul provcil just the thing for 
the purpose, 'rw<» (lordon induction motors 
were mourdetl, as shown in Fig. uith a 
switch for eacli motor, and a fader to change 
from one to the other. 

Acoustical Problems 

The s] leakers used were two “Itadiola 
10(i” dynamics, and uere placed one on each 
side of the screen; here it was net'cssiiry to 
do a little experiimaiting to find the jiosi- 
tirus giving the lH\st results. 

Here are two suggestions; a common fault 
is reverberation, which causes an overlap¬ 
ping of musical tones and S)>eech. A good 
test for this is to have some person stand 
near the horns and speak with conversational 
loudne.ss, while another goes to <lifVerent 
parts of the theatre and listens for a “luing- 
ov<‘r” at each ]iause. 

Coho is generally present when the music 
sounds hlurr<‘d, nr stuttering; hut it must he 
remenrbered that an echo is a distinct re¬ 
flection of whatever was spoken or jilayed, 
and is hest noticed at the end of a phrase. 
A good test is to have someone starul hv a 
horn and ehi)> his hands while another lis¬ 
tens from the floor of the hou.se. 'I'lie man 
clapping should gradually im*rea.se the rate 
until a steady “putt-putt** is heard, and if 
an echo is present, it will suddenlv come 
midway between claps, .so that the strokes 
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ap]>ear to douhle. \n echo commonly af¬ 
fects onl\' certain seat.s, or rows; and pati-ons 
can help to determine which seats are af¬ 
fected. 

One .should e<irnpare tlu‘ quality of re- 
proihiction with different-sized crowds in 
the theatre; for each listener has aliout 
twenty-five square feet of sound-absorbing 
surface. When deb’cts are found, they can 
be corrected easily by placing absorbent 
material in suitable places until the correct 
etfeet is obtained; there are .several good 
materials on the market, and which to use 
is a matter of personal choice. 

I'hc parts used in the amplifier illustrated 
were: LI, 1/2, Silver-Marshall “Nos. 

255, 25d, 257'*; IT, ”S-M 228* (or 248); 
I>ower pack, f^ilot “No. K112"; Ul, ILJ, UfJ, 
Fleet rad “Type IP* resistors, two 1,.500-olim, 
one 750-ohrii; U2, U5, Pilot “So. 950-1>’’ 80- 
ohm potentiometers; Ht, Pilot “No. 
Volnmgiani;’ 0-10O,n00-ohm; Cl, C2. Ck C4, 
I’ilot “No. !t802“ eondonser.s, 2-mf.; Sw, one 
Pilot “No. 4t** switch; sockets, hinding 
posts, hardware, etc. 

Built-In Radio 

Before closing this article, T wish to re¬ 
turn to the financial aspect of ratlio servici‘, 
with wlrieh we started, and ask Service Men 
how many of >on, during the past few years, 
have noticed the trend toward Imilt-in fur¬ 
niture, wilhimt giving a thought to huilt-in 
ra<lio? 

I admit that I was one of tluise wlui <lid 
so, until a Imihling contractor in mv town 
CHine in to ask whether he could Imy a liidio 
receiver withnnl a cabinet, since he w;mte<i 
it Imilt into the wall of his home. He asked 



Fig. S 

The front panel and one trail of the sound¬ 
proof box for the bniit-in receiver. Top, back 
and the other sides Tvere similarly eonsfrueied. 
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From a piece of decorative furniture, radio is 
flow evolving into the final stage of a part of 
the building — like the light fixtures and plumb' 
ing. The skillful Service Man should find many 
opportunities in this idea. 

me to come np and give him an estimate of 
the cost. I found that he wanted the in- 
.stallation under a flight of stairs — an ideal 
jilace, since the?‘e was plenty of room to 
work and a good liK*ation for the set. (Fig. 
T) 

A Silver-Marshail “722 Baiul-Selector 
Seven** with an “S-M 851** speaker was 
chosen; of course, the Service Man has the 
choice of any of the good custorn-lmilt sets 
on the market, or of designing his own. 

V panel, 12 x 8(t inches, was taken out 
of the side* of the wall, ami replaced hy 
one of wood veneer, eat as slu»wn in Fig. 
5A. M'lie eseuteheon fnrnishetl with the kit 
was placed over the holes in the panel, to 
make a finished-looking joh. 

rhe receiver was jdaeed on a shelf, which 
fitted snugly to the front panel, and the 
speaker on a smaller .shelf just id>ove it. 
'Pliey were thpn eu el used witli celotex, fas- 
tenccl tf» a frame which was assendiled with 
screws. (Fig. 5H.) 

I’he }»anel, of course, had heeii pirviously 
stained ami varnished to match the fittings 
of the room; the hole for the speaker was 
cut out with a small keyhole saw, as indi¬ 
cated. Aerial and gronml leatls were 
hrought in through the side wall of the 
house, arul an outlet hox was ]»hie<‘d nCtTr 
the set for tlie juiwcr siijrply: .so that not 
a single wire .slurwed in the room where the 
.set was })laee<l. 

\ good charge can be made for work of 
tin's type: fr)r the avenige radio dealer is 
quite nnahle to liaiidle it. 'flu* Service Man 
has here an almost limitless field to work 
in: it will ]iay him to arlverti.se locally tlirtt 
lie is able to provide “Built-In KjuMo.’* 


Leaves from Service Men’s Note Books 


AERIAL RESISTOR RESTORES 
SELECTIN'ITV 
By Frank J. Moch 

HE owner, a friend of mine, asked me 
to look at a Zenith “Model .52 Old Kng- 
lisli*’ set that had been .serviced by two other 
Service Men. Each reported that WBUM, 
a strong .station here in Chicago, wmild butt 
in on ahmrst every other .station on the dial. 

Each man made routine tests on tiie sc*t, 
cheeked aerial and ground, found e\ cry thing 
O.K., and turned in the job a.s a ca.se of 
poor Ineation. 

I found things just as niy predecessors 
did. I tried jilaeing ;i fixed eoiulens(“r in the 
aerial eireuit and flifferent lengths of aerial 
strung in ililTerent tlircetions, hut still no 


improvement Finally I placed a ^OjOOO-ohrn 
re.sistor between the aerial wire and tlie 
aerial p<»st. By this lime I was getting di.s- 
giisted. I turned on the set, really expert ing 
no impr<»vt*merit; hut, on the rontrary, i! 
worked perftu tly. (’Diis ar rangement is used 
in several eonmrereial reeeiver.s.- hUiiior.) 


LOOSE CONNECTION PROBLEMS 
Hy Henry Hiirwen 

ONCHF/fE experiences in solution of 
individual siiviee problems, I think, 
are aniorrg the most helpful forms of in- 
forinatiori Service Men can aetpiire. Here 
are two interi’sting exireriences. 

Ou a Crosley O.C'’. “Sliowhcrx** one of the 
*71.\ tubes hnrned out several times. No 


ajrparerit rea.son for it could l>e diseoveraul: 
as the .‘ict in all eases tested normal and 
{ContiuHed on jniffe 6.54) 



.4»r.v antenna is a resonant circuit, zvifh dis¬ 
tributed induetanec. capacity and a small re- 
.<i.ttance. Increasing the rcsi.^tance makes a 
circuit more difficult to shock’' into oscillation. 
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How to Test Radio Receiver Performance 

The use of simple apparatus to obtain efficiency and compare sets 


I T is liecoMiinp <ipparc*tit, niore and niorc, 
day hy day, that a large part of the 
rapid growth of the radio industry iias 
iieen liue to the Service Man, and to 
tlie service departments of tlie manufac¬ 
turers of radio eipdpinent, in a similar 
manner, the enormous growth of tlie auto- 
mohile industry lias hecn due to its service 
men; for who wnuki want to own and run 
till automohile tliat could not be iiumedi- 
idely serviced when in want of repairs? 
'I'hc* ability to obtain parts on a moment Vs 
iiv.tice, and to tiiid men <‘a]>ahle of making 
tlie iieeessarv repairs, is an extremely im- 
p rtaiit feature for the prospective car 
jmrrhaser to consider. likewise, it is just 
a:i important for the prospective radio set 
purchaser to consider what liis standing 
would he in case something should go wrong 
\ ith his set 

People are finding this out to-day. Take, 
for example*, sets which are no longer made 
and the })arls for which are obtainalile only 
with ditticulty, if at all. It is necessary for 
the Service .Man to substitute parts of other 
iiiaiiufaclure and, for this reason, he iiiiist 
know the characteristics of the parts he 
wants to rejilace ami of the parts lie wants 
to i»se in the replacement, l*Virthermore* 
when the job has been donCi it is necessary 
for him to timi out if the set works })roj>- 
crlv, as it should work. Again, there arc 
sets which are imw obsolete (since they are 
operated hy batteries ami without a power 
stage) which the present owners N\ant con- 
v«*rtcd to A.C. operation and to include a 
power stage. '\II tins Te(|uires a knowledge 
of the eom|»onents to be used, as well as the 
maimer of connecting them in the circuit. 

And finally, sets get out of order: it Is 
necessary for the Service Man to be able 
to diagnose the trouble properly and cjuickly, 
Until then, he cannot intelligently jireseriiic 
the cure. Just so, in medicine, the physician 
has his instruments and uses them: he takes 
the teni])eratiire with his thermometer; 
measures the blood ])ressiire with his 
sphygmomanometer; makes chemical and 
iiueroseopie examinations of the blood, 
sjmtiim, etc,; takes X-ray ])i<*lures; and 
what not. Tlie more serious the case, the 
more carefully must he study it. 


By SYLVAN HARRIS 



'IT^HEN is a set working at its 
highest cfiiciency? What is the 
comparative amplification of two re¬ 
ceivers? What are their ‘‘character- 
istics” as regards quality? These things 
cannot be judged by the ear; but Mr. 
Harris gives rules for measuring them 
with simple apparatus in the Service 
.Man’s shop. 


Of course, the radio Service Man's joli 
is not a ease of life ami death, in the literal 
sense; tmt it is vital so far as it concerns 
his ability to make a li\'ing ami, in that 
way, keep Iiim.seIf and tiis family in good 
liealtle-so that tlie M.I). will not tic called 
upon to peifiimi tiis service work. And 
.so, the radio S(‘rviee .Man must know how 
to diagnose radio troubles (piiekly and ac- 
curntely, and then how to correct them. 
And to make such <liagnoses jiroperly, lie 
must have the proper instnmients; we shall 
describe some of th(* latter. 

Design of the Oscillator 
Perhaps one of the most imjiortant instru¬ 
ments for the Service Man to have, at least 


for Ids shop use, is a modulated oscillator. 
Willi this instrument he can test the sensi¬ 
tivity and selectivity of radio receivers as 
complete units, and, if lie wants to spend 
jhe money for a small D.C, meter, he can 
ti'st the alignment of valiable coiulensers. 
Such a modulated oscillator is simwn in 
Pig. I. 

'This is an instrument which cvervlio<iy can 
build, and which can gcnendly lie assembled 
from miscellaneous ]>arts found around any 
shop, 'riiere are two ’01A tubes used, one 
as a radio-frei|uency oscillator and the other 
as an audio-freipienc.v oscillator. 'I'lie U.K. 
oscillator (shown at the left of tlie diagram) 
inehules an ordinary tliree-winding coil 
l.l-‘2-.‘l and a variable condenser C (with a 
trimmer \'C). The ordinary coils anti con¬ 
densers used in T.U,F, receivers arc suitable 
for this ])Urpose; if they do not happen to 
have three windings it is a simple matter to 
wind on ahmd ten turns wliieh can act as 
the coupler LJ, to be connected to the an¬ 
tenna and ground binding posts. The K.P, 
circuit is seen to l>e a simple tickler-coil os¬ 
cillator; the raiho-fre«iueney currents hein^ 
confined to the jdatc circuit of the tube b.v 
the .(MM-mf, by-pass condenser Cl and the 
radio-fretjueney choke UFCl, 

The audio-frequency oscillator is likewise 
a tickler-coil cireuil; the only ditVerence 
being that the (*oil used is a regular audio- 
fretpieney transformer, marked A.P.T. The 
primary side of the transformer is connected 
in tiie plate circuit of the A.P. oscillattu 
tube, and also across Cl in the plate circuit 
of the R.F. oscillator; while a not lie r H.F. 
elmkc HKC2 is between the plate and tlie 
audio transformer. Thus, tlie A.F. voltages 
established in the |>lale winding of the 
transformer are used to modulate the U.F. 
oscillator; the .tHtl-mf, eoiuleiiser and the 
R.F. chokes keeping tlie radio-freipiency 
currents out of the A.K. oscillator circuit. 

'Ibis arrangement generates a carrier 
wave wliich is modulated by a single tone. 
The tone will change slightly as the wave¬ 
length is varied, hut this will cause no in¬ 
convenience for ordinary testing. The pitch 
of the tone ccui i*e varied, by substituting 
different audio t ra ns forme is, or liy adding 



The output of two sets, plotted thus, shows 
their comparatix'c sensitivity at different Tcatv* 
lengths. 



This is the method of a selectivity 

Comparison between two receivers, at any gii'cn 
wavelength. It is quickly made and accurate. 



Fig. 7 

.4n Oscillator should be accurately calibrated. 
On a ruled sheet, in the manner esplained here. 
Broadcast stations may be used as frequency 
standards. 
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a Tixcd con(U‘ni>cr C2 as iiicUcalrd I»\ tlie 
dotted iiiH's. If tfie partieidar audio trails- 
loniier chosen tins sulHeinit setf-ea[»iicity, 
or if its secondary inductance IkS low cnoii^li, 
the condenser C2 will nof he needed. Tlie 
best tone to work witli is around 1,000 cycles, 
or slightly less. 

The grids are biased by about 4 volts. 
The particular value required can easily be 
determined by trial. Mer<*ly change the 
bias until the system oscillates strongly and 
steadily. Separate switches are providcti 
for the two tubes; so that either a modu¬ 
lated or an unmoihdateil carrier can be 
obtaine<l. 

The whole outfit, “IV’ and “C’ batteries 
included, can be built in the same metal 
shield. It is best to lia\e the oscillator com¬ 
pletely sliic!de<l. so that the amount of radi¬ 
al eil power can be easily controlled. Hy 
setting up the aiqiaratus in a corner of the 
shop, and connecting a coujdc of feet of 
wire to the antenna lundiiig }»osl, the signal 
may lx* radiated at a strength (piitt* easily 
jiickcd up by any radio rec<‘iver in the 
vicinit}'. If the signal is t<»o strong, the 
nntenna \^’iic can be (‘iit shorter. 

The Output Meter 

riic next pi<*ee of equipment wdiich wc 
will have to consider is one which will en¬ 
able ns to nuMsiire l.lu' out pul power of t he 
radio receiver, 'I'liere are several ways in 
which this may tic dum^; lint pcrluqis the 
simplest and cheapest is to use a .simple 
vacuum-tube voltmeter. It will tie iicccssarv 
to provide a small luilliamiuetcr, but tlie 
expenditure will be well w'ortb while on 
account of the great utility of Ibis insliu- 
incnt. 'Fbe arrangemeut is shown in Fig. 2, 

As the diagram shows, tlie instrument con¬ 
sists of an ’01A tube operated frtim a small 
“C” battery as the iifale .sujiply, and having 
in the plate circuit a 0-2-milliampcrc meter. 
’The whole outfit (except tlie “\” liattcry) 
is contained in tlie same box. Although it 
is not absolutely necessary to sliield the 
circnil, it is better to do so. 'I’lie particular 
voltage to use depeiuls on the tube, and 
should be so adjusted that the millinmmetcr 
needle Just shows a small deflection (say 
0.1-milliainpere) with the filament voltage 
at five volt.s. 

Now that wc have a modulated oscillat<ir 
and a vaeuiiin-tubc vtiltmeter, let us see 


what we can do with them. Suppose we 
have in tin* slioji a receiver which we know 
is working projierly, and we want to know 
how another receiver compares with it. 

Use of the Apparatus 

Start the oscillator going, <iver in a far 
corner of the r<ioni, and set up one of the 
n^eeivers on a heneh. Have the volume eon- 
Irol full “on” and the jiroper voltages on 
the .set. Connect the vaemim-lnhe volt¬ 
meter across the voice coil of the speaker, 
as in I'ig. .1. To the antenna liinding post 
of tlic receiver eoiineet a .0002- or .0002r)-mf. 
eondenser, to take the place of the eapaeitv 
of the antenna onliriaril} iisetl with the set. 
The wiring (a), (li), (e) sliould he long 
enough only to furnish enough “pick-up” to 
give good detleetions of the output meter. 
If the set uses a magnetic, instead of a 
dynamic, reproducer, the vacuiiiii-tub<' volt¬ 
meter is merely conriecletl across the speaker 
binding jiosts. 

With everything started u|i, set the os¬ 
cillator dial at icro and note the reading of 



The vacuum-tube voltmeter is I'cry simple; it 
serves to measure the output of a receiver uuder 
test, ami thus mok-cs adjustment of condensers^ 
neutralization, etc., a matter of exactness. 


the oiitjiut meter MA. If the signal is too 
weak, make the oscillator aiilerma longer, 
or increase tlie length of the wiring (a), 
(^0* (*■) receiver. 'Iheii lake the 

reading of I fie output meter. Next set the 
o.seillator dial at 10; and read tlie meter 
again. Uepeat at 20, .‘10, and so on. lint 
remember, while you arc making these 
measurements, do not moke ihe 
chotige m the hiroftitn. of the oscilhtforf or 
of fhe aelf or of the rvirhtg of either outenoa 
eirruit. 'I'his preeaiitioii is of tire greatest 



.“i modulated radio-frequency oscillator is a familiar piece of apparatus', for the purpo.fcs of making 
such measurements as described here, it should be carefully calibrated. The coupler L3 need 
have very little zvtrc attached to it to serve as a radiating aeriah 



Fi«. 8 

A consulerably smaller piece of apparatus thayi 

that of Fig. 1 is especially useful for alignment 

and balancing purposes. Its use is illustrated 
in Fig. 9. 

Importance; for otherw'isc you have no basis 
of comparison lietween any tw’o measnre- 
iiieiits. 

After finishing with one receiver, remove 
it and eoniieet in the otli(*r. Hut remem¬ 
ber, as emphasized above, the antenna must 
not lie el ranged in the slightest while you 
are changing the sets. 1’ake a similar .set 
of iiieasirrements on the second set. AVhilc 
changing tlie .setting of lire oscillator dial, 
he Careful that you do not move lire os¬ 
cillator. 

W’lieii the two sets of measurements have 
been comph*(e, they may lie plotted in the 
form of curves ns in Fig. 4. You will then 
lia\e a very fair comparison hetwe(‘ri the 
serisitivities of the two leeeiver.s. 

In order to be sure that nothing is 
changed while making the measurements, the 
two sets can lie set up on the lieneh to¬ 
gether, using switches to shift the antenna 
and the vaeuum-tutie voltmeter from one 
to the oilier (Fig. .'3). The two curves may 
then lie obtained at the Same time. 

Determining Selectivity 

Now, snppo.st* we want to make selectivity 
curves of the two sets. For this purpose we 
can add to our oscillator a “vernier” con¬ 
denser (marked \X’ in Fig. 1) which has a 
capacity of about 2a inieromieiofarads or 
.()()On2.'5-riif. 4’liis vernier shonhl have a sep¬ 
arate dial of its own, reading from zero 
to too. 

.Siqipost* we want to fnui tlie selectivity 
curve at a fairly short waveleiiglli. .Set the 
iiiciiii dial of the oscillator at, sa\’, 10, and 
the vernier exactly on .50. Then time in the 
two sets very aecnrat<‘ly. They aic exactly 
ill tune with the signal when the output 
meter show's its maximum reading; so you 
do not have to depend upon your ear.s, 
which are very unreliable anyhow. 

Then take readings of the output meter 
with the vernier dial of the oscillator at 
zero, 10, 20, ^10, ete., all the way around the 
.scale. If the set is very selective you mav 
get no readings when the vernier setting 
dirters eonsidcTably from .50, uiiieli is the 
resonance setting. 

Next, plot the readings so obtained on the 
tw'o .sets in the manner illustrated in Fig. (». 
Although this does not afford a rigid com¬ 
parison of the selectivities of the two re¬ 
ceivers, it is nevertheless possililc to learn 
a grt'at deal about various receivers from 
these curves. 

Next, it is desirable to calibrate the oseil- 
h'tor in terms of w’avelengtli. This can he 
done very easily in the following manner: 
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Fi«. 9 

The method of coupling the receiver's tuned 
stages, one at a time, to the small alignment 
tester of Fig. 8. The zvircs a-b form u small 
eondeuser. 

Tuju* ;i radio receiver to any brtKuicast sta¬ 
tion, whose wavelength you have Ncritied. 
Turn ofV the niodulator tuhe in your oscil¬ 
lator, and vary the oseillator dial until }on 
liear a loud whistle in the loud speaker, 
'i'liis is caused hy your oseillator heating 
with the hroailcaster. Adjust the tiseillator 
dial very carefully, until zero heal is oh- 
lained. Suppose then you read the (Kseillator 
dial and tind that it is at 10.5; and your 
newspaper tells you that the \\av(»length of 
the ])artieular broadcaster is ’it-T meters. 
This is set <lown as a point on your ealihra- 
tion curve. Do this at various j»oints, heat¬ 
ing the oseillator against as many hr<ia<l- 
casters as you can; then phit the curve, as 
shown in Fig. 7. Hut, remember, you must 
always have the oseillator vernier <lial at 
the samu setting; and it is convenient to 
make this 50, ’['he vernier dial should t»e 

moved only when making selectivity curves. 

Testinji for Alignment 
Now let us su]i]H)se that a eustomer 
sends to us a set wliieli operated well until 

latently; in fact, until he moved from . 

St retd to his new address. Nt)w lie (‘an get 
only a few local stations, and tlu*sc spread 
all ov<‘r the dial. l j>on studying the cir¬ 
cuit and inensin ing tuhe voltages, eheeking 
the I lilies, etc., you —the Service Man—(‘an 
hnd nothing the maittu- with them. 'Phe poor 
selectivity and lack of .sensitivity is so great 
that it is not necessary for you to run 
eiirvt\s such as we have deserihed ahove; 
fOr you ean easily deteiiuine this by a 
simple trial **on the air.** 'fhe first thing 
to sus|>eet then, is that the aligninenl has 
gone liad. How can this lie tested tpiiekly 
and easily.^ 

If you want to tio so, you may use your 


oseillator, as in h'ig. i, foi making this 
test; but you will generally liiid it too pow¬ 
erful, and that it is more advantag(‘ous to 
Imild the alignment tester diagrammed in 
Fig. H. This is nothing but a small, low- 
power ost'illator using a tuhe, and having 
the “A** and **H'' batteries eiielosed in the 
can. It is completely shielded, and can 
easily lie built into a sheet-iron, brass or 
eojipcr box, about t inches wide, 10 inclies 
long, and (i inches deep. 

The capacity C is the tuning condenser 
of the oscillator, and \’C is its vernier. A 
small 0-1.5-iiiilliampere meter MA is con¬ 
nected ill the grid lead of the tube as shtiwii, 
and hy-pa.ssed by a condenser C'i. Now, in 
Fig. 9 wc have indicated tlie receiver which 
is to he tested; in it there are a niiiiiher of 
tuned circuits, two of wliieh are shown, and 



Fig. 3 


The use of the oscillator and vacuum-tube z’olt^ 
meter described; a, b and c constitute a small 
receiving antenna. 


Ihe.se are to he te.sted. Set the dial of the 
receiver at any uaveleiigih where yon want 
to make the test. 'I'heii take two pieces of 
insulated wire (ff and 5, in Fig. P); h is 



Fig. 5 


To compare tzvo receiz’ers under absolutely equal 
conditions szvitches may be used. The lengths 
of zvire in the tzvo pick ups should be equal. 


(‘oririectcd to the alignment tester, and is 
twisted several times around a. The other 
end of the wire a is touched against the 
grid side of the receiver’s timed circuit, 
that is, against Hie stator of tlie tuning con- 
deii.ser TCI. Upon turning the timing con¬ 
denser of the tester slowly, a point will 
he found where the milliammeter needle 
dips suddenly. Set this dial as closely as 
possible to the position at which the lowest 
dip is obtained; and then make the adjust¬ 
ment more accurate l>v varying the vernier 
VC. Take the reading of the vernier dial; 
then shift the wire a to another tuned cir- 
eint (rC2) 111 the receiver, riiis time, do 
not touch the niain dial of the oseillator, 
hut simply adjust tJic veinier \'C. This 
test should fie made on all the tuned cir¬ 
cuits in the receiver, 

'Mie distance >‘oii have to change the set¬ 
ting of the vernier dial is a measure of how 
mueh the eireiiits are out of alignment. For 
perfect alignment, liie \ernier dial will 
always road the same. I low mueh variation 
can he tolerated you will have to find out 
by experience with your own oscillator con¬ 
stants; after making meisurements on a 
niimher of sets and trying these sets on the 
air, yon ean tell how mueh oul of alignment 
a set may be and yet suflieieiitfy selective 
for practical jmrposes. 

This same arrangement can also he used 
for setting the trimmer condensers of a 
receiver. First, make your reading on Hie 
timed eireuit of the first stage; then con¬ 
nect the alignment tester to the second 
stage, and adpist the trimmer .so that the 
veinier reads the same as for the tirst .stage. 
Do likewise for the third stage and so on. 
The trimmers are usually adjusted at a 
short wavelength, say about 250 meters or 
less. After adJiisHng them in this manner, 
the alignment at other settings of Hie re¬ 
ceiver dial should he checked. 

In using the alignment tester there is one 
prwaution to he ohserv<‘d. If, when yon 
are adjusting the vernier of the oscillator, 
the needle of the meter is seen to dip slowly 
and, all of a sudden, hmince hael^, as it 
were, this is evidence that the coupling be¬ 
tween Hie oseillator and the timed eir(‘iiit 
being tested is too tight. Untwist the two 
wires a turn or two, until it is found that 
the needle can he made to dip slowly and 
come hack slowly. If this pre(‘aiition is not 
observed, it will he impossible to take two 
readings of the same eirenit which will he 
just alike. 


A Quick Audio Testing Method 


M ost set buiUlers and old-time exjieri- 
meiiters will rememher that, when all 
sets were built “bread-board ’ styU‘, we used 
to test tlu‘ audio circuit hy simply applying 
a finger tip to the grid leak. 'I'his gave ns 
an immediate cheek on everything from the 
detector tube to the speaker. If, on toimli- 
ing the grid leak, a loud liiiiii or buzz re- 
snlt(‘d, we knew that the audio channel and 
its cornpiment parls were all ojierativc. A 
feeble r<‘spon.se was due to a poor tube, low 
plate voltage or some trouble in the audio 
eireuit or speaker. If no reSjionSe at all 
was reeeiv(‘(l, we knew tlial there was some¬ 
thing radically wrong in this part of the set. 


By ELDEN L. CHERRY 

SiiK'e this test gives such immediate and 
elTeetive cheek on so many parts of the .set, 
it should be very useful to tin* ,Serviee .Man. 
However, modern faetory-biiilt sets usu¬ 
ally have the giid leak buried, somewhere 
under the metal chassis, in such a way tJiat 
it is not accessible. Therefore, most .Serv¬ 
ice Men, though they may be familiar until 
Hie method, do not attempt to use it on 
this aiTount. 

They have overlooked one good bet, liow- 
ev’er. Many late rec'civers have a phono¬ 
graph piek-iip, wliieli usually ciinsists of 
two tip jacks; one of these is eonneeted di- 
{ConUnueif om patje ti51) 



through the phonograph attachment; otherzvise, 
the tool shozvn at the right comes in handy. 
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Operating Notes for Service Men 

There are a good many useful ideas in the service manuals with 
which many Service Men are provided; other kinks are picked 
up only in the school of experience. Here are some of a scholar s 

reminiscences. 


P tllt I i f\ PS the prohlem nf cnnneclirig 
.1 |)liuno-|»ickii|». to n ccMiiinerci;il sel 
iisiii^r iMuv'rr detection, Inis confronted 
the Service M;m. 'I ‘his c;in cosily he 
(h>nc, it directions arc followed closely, in 



radio"’ switch; it is most convenient to use a 
sinffic knob to control both and B. 

this luonner: referring; to h’ip:, I we sec 
switch A. in the jrrid circuit of the detector 
tube, and switch l>, which slunts the bias 
of the deteetor tnhe. Switch A in closed 
position shorts oiit the phono-t ransforiiier, 
.and in open position opens the detector ^rid 
cir(*nit, thus connccliiifr the jihono-t ratis- 
fornier ifitt> circuit. 'The two switches inay 
l)c oiitained in a single unit. In radio posi¬ 
tion, A is closed and H is open; in phono 
position, A is open and 15 is closed. How¬ 
ever, in the *M{adiola tiP* and other set.s 
which use the same chassis, an atlded switch 
must be inserted; for this model uses an 
autiunatic voluriic-control tube which is 
coupled to the detector tube throiijrli a small- 
capacity fixed condenser. Heferrin^ to Fijr. 
*2. the third switch C must be insc‘rtetl in the 
pjate circuit of the automatic* voliiine-eoid rol 
tube; tlu'ii, we have this action: in radio 
position, A and C are closed and B is open; 
in the plu>no|irraph jiosition, \ and C are 
open and switch 1> is clo.sed. Care must be 
taken to k'<*<‘p all leads a.<; short as possible, 
to avoid iiitnulrn'in;; capacity and feedback 
in the circuit. Switches lb C may also 
hi* obtained in a single unit. 



7>r latc-tnodcl receivers employinrt an automatic 
volume control tube, it is necessary to discon¬ 
nect this al.fo tt'hcn s^vitciting to the pick-up. 


B> BERTRAM M. FREED 

Speaker Problems 

]\Iany cases have been found wheie the 
Sonora ‘‘A lb'’ when switched in the phono 
position does not ha\e the original volume 
or ‘‘kick.*’ 'I’he audio amplitier tests per¬ 
fect in all respects and, when used with the 
radio-frei)Uency side of the S«*t has plenty 
of ^‘kick.” If the fault does not lie in the 
transfer switch (i.e., radio-phono switch) the 
trouble will be found in the Peerless speaker 
used, which is similar to the Cutting 
dynamic. It employs a single-turn copper- 
hand voice coil, whicli is elect l it ally and me- 
chaiiically coupled to an onf]>ul transformer, 
with a secondary winding of two heavy 
copper turns. 'The trouble lies \Hiere the 
Vince coil is coupled to the .secondary by two 
luavy nuts and boll.s; corro.sion takes pku'e. 
or tin- bolts loosen up. ’l’i» correct this 
trouble, the voice-coil contacts at llie coup 
ling should be cleaned and tinnial: after 
whieli, the bolts should be fastened with good 
heavy pliers or a wrench, (big- 'k) 

'riie “A W*’ is de.signed for ‘•'>d type tube.^ 
which draw .5-5 milliamps each. If tubes 
which draw ii]> to bO milliamps (siicli as the 
CeCo) in this position are used, there will 
be a eorresporuling reduf*tlon in the It.F. 
|j|ate voltage. 



The layout of the Stromberg-Carl.ion ‘■641’ 
shozving the connections to be changed when 
using it zrifh an S-C dynamic. 

Many Service Men may have been c’oii- 
fronted with the task of wiring a Stroridierg- 
Cailsoii to take the D.(^. dynamie 

speaker supjilied by that coiu)>anv, which 
has a very high resistance tield. and is eoii- 
iieeteil aer(»ss the D.C. output of the re¬ 
ceiver. 'riiis necessitates increasing the A.C. 
plate voltage to the '80 rectitifr. Connections 
to flic plate terminals of the '80 arc removed 
and taped up singly; the two brown leads 
in the same cable, now taped, should he 
.so hie red to the plates of the rectifier. I'lie 
eonneefions to the field outlet should he re¬ 
moved and taped u]) singly, and wires should 
he hri»ught from tlie high voltage aiul ehas.<!i.s 
to this outlet, (see big. t). 'The output choke 
and condenser device iimst be changed: it i.s 
nec<*ssary to remove the two blue leads from 
fbe sj>enker tip Jacks. Tlu'se blue leads arc 



I he mechanical arrangement of the Peerless 
and Cutting dynamics' voice coils 


soldered to No. 7 terminal, afler the wires 
eonneeting to No. B and No. 7 terminals of 
the output transformer assembly have been 
soldered to terminal No. .5. A lead from No. 
4 terminal is run to the speaker tip jack to 
replace the blue leads, wliieh originally were 
connected there. '1‘hese are the only changes 
to he riiatle. Ueferring to Fig. 4, we see the 
set afler changes have lu‘en made; the wire 
from No. 5 to one of the tip jacks .should 
not be disturbed, (‘riie circuit diagram of 
this receiver is Dat.i Sheet No. 1, vhieli ap¬ 
plet red in ItAom-C'nArr for ()t‘tober, 1928.) 

(’ases of ]>oor reprodnetion, rattle, Imski- 
ness. and mnshiness in **Kadic»las 4t), <i2, bV,” 
N’ietor “9-18*’ and Brims\viek super-bet 
models have been traeeil to the cone spider 
on the dynamic speaker, which had been 
bioken. 


Causes of Hum 

On sets using external power packs, such 
as Maje.stic and Fre.sbiiian, it was eonimon 
]>ractiee to insert a small fixed resistor in 
one hlaiut*nt leg of the ‘2b’s, *27's or ^TlA’s. 
When this was done, the filament voltage 
{Citnktnueil ou l>otje ()5B) 



FijJ. 5 

The tubes must be taken out. to make this test 
of continu ity in the hum-balancing resistor^ 
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The Service Man*s Open Forum 


ORGANIZATION NREDHD 

i'liiUor^ llAtJto-CuAi^T: 

I t»*^ve rCJid the (MHiiplaints of a frreat 
many Service* *Mcii tliat they are not sup¬ 
plied with propi T StM-vicc Data l»y set inanu 
facliirers. I can't ajrrce with tlicin at all, 
and I *lo not believe tfiey have \n ritten to 
the nia tin fact urers. Mtist likely they have 
dealt with some tiard-headed ilist r ilnditr 
who honestly l»elieves tliat these data will 
lie used apiinst his product. I have never 
been refused anything- of this nature t»y the 
manufacturers. In fact, 1 have always 
found them only too willing to lielp us out. 

I admit that they are eiirefill in giving out 
thi.s material; but why shouldn't they her 
When vou stop to think alioul it, a service 
iiiarTual such as that supplieil liy Atwater 
Kent must cost fully two <lollars to pro- 
dme. This is tin* only one that costs us 
anything, and then only a dollar. 

I ha\e always found that, the larger the 
company, the more willing they are to help 
yon out in any way they can. Even \L C. A., 
X'ictor and S]>arlon have supplied us with 
complete service data and binders for the 
.same, without charge and without eomplaiid. 

Another thing I'd like to say is: I wonder 
if there is any way to orgaiii/.e the Service 
Men!' I don't lu-licve tlicre is a single Serv¬ 
ice Man or service organization who would 
not he proud to la*long to a suitable asso¬ 
ciation, the benehts of which, I believe, arc 
(jiiile obvious and too miinerons to mention. 

In closing, let me say, or rather remind, 
all these Service Men to write to the manu¬ 
facturer direct. He is the one who api>ro- 
eiates, by now, that it is Ihrough such serv¬ 
ice organizations as yours and mine that he 
is enabled to kee]> faith with the pulilic. 

M. S. Wii-sox, 
ilockcmttie llntiio Service, 

Covinfftun, Kenluckif, 

(Like many other Service Men who are 
keenlv concerneil with the future of the 
servicing prob*ssion, .Mr. Wilson will be gla<l 
to learn that the necessary steps have been 
jdready taken to bring about an organiza¬ 
tion such as he suggests. riie National 
Radio Service Men's Association is bi-ing 
formed: its purposes, as shown l»y the an¬ 
nouncement whi< h will be found on jiage dlti 
of this issue of UADio-CuArr, are to elevate 
th** standards of the profession of radio 
servicing, mid to i>ring about the recognition 
by radio inanufactnreis and the radio trade 
of the profe.ssional stains of every well- 
(]ualilied Service Man. All Service Men 
who are seriously engaged in the practiee 
of radio seiwicing w'ill lind it to their interest 
to co-t>pcrale in its activities.— l^difor.) 

A SATISFIED SEKMCEM.VN 
Juiit or, R A mo-C a a rv: 

I have licen it“ading your magazine ever 
since it started, and t'xpcct to continue: for 
it i.s getting better with every issue. I 
notice every month, however, that .some one 
mak<*s a kick at not being able to get .servict* 
data ami cooperatiori from tin* manufac¬ 
turers. It .s<*ems as though I have had better 
snc(*c.ss than any om* ekse: .so I snpjiose I 
inn to be Considered fortunate. 


O P F O K T Lf N I T I E S 
j The “Opportuniiies** column of this 
inonth's issue of Kaoio-Ckaft will be 
found on pa^e 667 of this issue. The 
Service .Man who desires to take ad¬ 
vantage of this feature may do so 
without cost, as explained there. 


I wrote to 1^8 niamifactirrcrs asking for 
service data, and the replies on the whole 
w'crc v(*rv gratifying. I was refered to the 
local distributor l>y three (IIoscli, Bruns¬ 
wick, and Atwater Kent); two otTered to 
sell theirs (Ariirad and Splildorf). The 
other twenty-three (Zenith, Day-Fan, Fed¬ 
eral, Majestic, Fhileo, Sleinite, Edison, 
('irclic*, Evereatly, Freed-baseriianii, Fresh¬ 
man, Stewart-Warner, Kolstc?*, Balkite, 
Croslcy, Fyrie, I ada, A'ietor, Apex, Sparton, 
\rhorplume, Acme, and F’inersori) all for¬ 
warded me their service maimals and data 
sheel.s—(piile a few of which were books 
giving data on all nuulels; expensive out- 
lits and told me fbal they woiihl be glad 
to eooperah* with me at any time I net*dcd 
help. Sonu* of llu*rn eonlimie to send service 
data and cireuils of all the new models as 
fast as they come mil. I did not try KCA; 
bill Victor supplied dala and diagrams of 
all tlu* sets and power packs that they hail 
ever u.sed in tlieir onllils. 

So I fet*l lliat 1, at least one out of the 
llionsaiuls, slioiild come to their rescue and 
say that if tbev are approailied in the eor- 
reet manner they will, most all, do Hie right 
thing; because lliey wmni I heir goods to stay 
sold and, once tlie }»nbrK* gives a manufae- 
tnrer a bad name, llial mnniif.iclurcr iiiiglil 
as well (piit. But llu*y feel that they cannot 
hand out expensive service manuals to every 
one w*ho writes in for them; for they would 
then have lo sii]>]»ly tlieni to thousands and 
IhoiLsands who have no earthly need for 
tlu* III. but arc only eag«*r to .see bow many 
till*}' can gel and .store away like they do 
the catalogs of the mail ordt‘r houses. 

H. D. BKxr.FMii.D, 

lUidio Kefioir and Coastrnvtioa Co., 

yeic Orteaas. Jm. 


THE SERVICING BUSINESS 

Editor, R Amo-CriAi'r: 

I wish to cxU*nd mV a|»proval to siieb 
letters as that of Mr. ('iolt:t*n, of the Stewart- 
Warner Co., in the .^Iav issue of Haiuo- 
CuAhT. As to sneb letters as that of Mr, 
(iraliam, of UCA \'ictor, it i.s a crinu* llic 
w'av sonic ilcalers get by in this city with 
their S4iiiad of bread .snappers, w'lio just 
rush in and change t>ne tube or two and rush 
out: w’itliout even trying the set fur volmne 
on one end of Hie dial, (“heeking Hie line- 
voltage, condenser alignment., lightning ar- 
lester or aiilenna. In my lirst exp«*ricnee 
with a miisie house as a Service* Man, I whs 
reipicsted to install ten to lifteen iinteniias 
a day, and ‘“dein't slop till you linish them, 
cillier." I die! Hud for a week, twelve 
to sixteen hours per day for one season; and 
every antenna brought I tie company in ten 
dolbiT.s. 

Today, 1 am doing the >vork for iny.scif 
and going after more*, starling tomorrow 


with n nionthly mailing list. I have .several 
gooel jolis on iiilerferenee to my <*iedit, ami 
could have more if the people of Hu* vicinity 
could get enough together lo pay for the 
material. In .siieli eases I help Hiem along 
hy sharing the profits hy 5%. 

E. A. M ATI 111 AS, 

Chief I^adiot ricioa. Hod io-V raft. 

1122 llomjh Street, India no pot is, lad. 

(Mr. Mat I Idas is in business nruler Hie 
title above giv(*ri.— Editor,) 


\ PLEA FOR THE INDEPENDENT 
E ddor, R A n n )-C a \ i *1: 

As Mr. (iraham says in last rnoiitITs 
RAnio-CiiAFT: “Tlie fact that no radio niami- 
faeturiT yet 4*11 joys a juipular reimtation for 
exeellence of servici- tlirongfi his d4*alers 
must be due to tlie relative youth of tlie 
radio (k’aler system"-—and tliat is a reason 
“for not desiring to support the independent 
servi<*e organization.** 

Why doesn't the radio nianufaeturer 4 * 011 - 
suler the jioor 84 *rvice Man who lias s))ent 
his goo4l money for a radio ediieation to 
perfect his knowledge, lieeuuse he feels that 
he c*.in make good in this line arul enjoy it; 
while the radio dealer is nut iiiteresleil in 
servicing Hie line of railio be bandies, and 
lines not care whether tlu* enstoiuer gels ser¬ 
vile afler Hie set is once solil? Since most 
radio tlealers are men w*lio are not inter¬ 
ested in radio, it stands to ri-asoii that they 
tlo not absorb radio know'ledge as well as a 
yoimg man wlu» is interested in tins work. 

And why slioiilil the mamifaeturer go lo 
the trouble and expense of jircjuiring a 
course anil orgjinizitig ilealers, wdien there 
are thousands of trained radio Service Men 
who ;ire willing to, anil who need lo, work 
for their support? I hope the manufacturer 
wdll soon realize (hat he cannot run his busi¬ 
ness williont gooil Si'rviec Men to ke4*p bis 
proiluet in .satisfiii'tory repair. 

I teel siiri* that if the radio iiianiifaetnrer 
win I III consider Hie Service Man's situation, 
he would realize how grateful the latter 
would be lowaril him for nuiking arrange¬ 
ments whereby the dealer could entrust all 
servicing to the inde]u*nil4*nl Service Man. 

WlLl.lAM IT H ai.k, Ju., 

Sassejr, I ’ irpinia. 


A SELLING POINT 

Editor, RADio-CiiArr: 

I can'l fur the life of me .sec wliy Service 
Men use so much S])ace, Hud conhl he put 
to good use othcrwi.sc, sipiawking a bo 11 1 the 
manufacturers not fiirnishing data for their 
receivers. In nine eases out of ten, if some 
one asked these Service Men to rceonimenil 
a reeii\cr, they would name one wIio.se 
nui III I fact lire r furnishes tliem no data slicets. 
Wliv not enter Hie enstom-built field (as 
salesman) w'hcn called to service a set 
whose mannfaitiirer will furni.sli no data? 
'J'ake Hie receiver lo your sliop for a eom- 
}>lete examination and install your ciistoin- 
b III It receiver. Treat your eu.stoiiiers to a 
real I’ndio party; wdio can tell, you iniglit 
make a .sale? 

1 would like to get the do]ie on ttii.s .sliort- 
w';i\e business; is it true, as an article in 
{Continned on pope (>61) 
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AMRAD MODEL 81 (“BEL CANTO” SERIES) RECEIVER 




The tiil>es retpiired for this rccci/er arc as 
follows: VI. V2. \*3, *24s; V4. VS. ’27s; \ 6, 
\7. MSs; \8, -80; \-9, 2.5 volt bulL 

K1 is the volume Control and varies the volt¬ 
age applied to the screen-grids of \ 1, \ 2, V3. 

Eiirtlier constants for this receiver may he 
o1)taine<l from the following list. Cl, C2, CJ, 
C4 constitute the four-gang tuning condenser; 
CS has a capacity of .00025 mf. C6, C7, C9, 
Cll, Cl2, are contained in ‘by-pass block con- 
<lcnser No. 8113” (which may have either lug 
or wire terminals, connected as shown in the 
accompanying illustrations), and the values are: 
C6, C7. Cl2, LO nif., C9, Cll, 0.5-tnf. C8 
has a cajiacity of 1.0 mf.; ClO, .002-nif.; Cl3, 
0.25-mf. The four units of the electrolytic 
condenser have the following ratings (the four 
terniiitals are the positive leads and the copper 
case is the common, groundCil, negative side 
of the circuit): Ml, 18 mf., M2, 8 mf., .M3, 
18 mf., M4, 8 mf. 

The resistors have the following values: I\I, 
50,000 ohms; l<2, 21,000 ohms; I<3, 1.5 megs.; 




K4, 12,500 ohms; R5, 100,000 ohms; I\6, 2.250 
ohms; k7, 20 ohms; US, 200,000 ohms; K9, 
5,000 ohms; UlO. 60 ohms; Rll, 31 ohms; Rl2, 
860 ohms; Rl.l, 1.500 ohms. The resistor car¬ 
tridges are colored as follows: U2, green; K4, 
black; k5, yellow; K6, orange; k9, brown; 
K13, purple. 

The Model 81 cliassis is fused at three am¬ 
peres. The “antenna compensating control” is 
the 10-platc variable condenser marked Cl A; 


A vi<ru> looking down on the “81” chassis. 

while the remaining trimming condensers are 
adjustable, through the shield can, with a screw- 
flrivcr. llintling |K)sts at the rear of the chassis 
permit selectioti of the correct tap on the an¬ 
tenna input inductatice LI, for the required 
degree of selectivity and sensitivity. When the 
tul)e is renewed at V4, it will pioKably be neces¬ 
sary to readjust the setting of k8. If circuit 
oscillation should appear in the receiver. It may 
usually be traced to a defective ‘24 tube, which 
should be leplaced. 

The cord which operates the tuning dial is 
kept in tension by an adjustment which com¬ 
pensates for stretching: this is regulated by 
pill ting a screwdriver through a hole cut in the 
edge of the dial (Irnni. 

Each of the k.l". transformer primaries (Ll. 
as well as P in L2. L3 and 1.4) consists of a 
winding of about 200 turns On a bobljin at the 
grid end of the secondary; it has a direct-cur¬ 
rent resistance of alxjiit 80 ohms. Chi has a 
resistance of alx)nt 100 ohms. 

The P.C. resistance values of Tl, lx?twecn 
ground and I he three higher-potential ends, are 
as follows: to phono tap, 20 ohms; to detector 
tap. 2,000 ohms; to grid lead, 12,000 ohms. The 
primary of T2 has a D.C. resistance of 1.600 


ohms; the secondary has an Over-all resistance 
value of 10,600 ohms, divi<Icd into 4,800 airl 
5,800 ohms for the grid circuits of V6 and 
\7. Transformer T3 has a primary D.C. re¬ 
sistance of 190 ohms On One side of the tap, and 
220 ohms in the other; the secondary has a 
I).C. resistaiice of 0.8ohiii (approx.) to match 
the voice coil of an UCA “Type 106” dynamic 
reproducer. The field coil of this instrument 
has a D.C. resistance of 7000 ohms. .\s most 
Service Men know, the voice coil is easily 
Centered by first loosening tlic center machine 
screw that clamps the cone-spider to the iron 
core. (The voice-coil leads of the ”106” are 
niatked ■‘IV* and the field-coil leads are let¬ 
tered **C.”). 

Correct operating conditions for the “Model 
81” .\mrad are as follows: Vl, V2 and V3, 
plate voltage 180, control-grid bias 1.5, plate 
current 4 ma.; \ 4, plate voltage 30 (with tube 
out of socket, 140 volts), giitl bias 0.0, plate 
current 1.5 ma.; V5, pl.ate voltage 160, plate* 



Another form of condenser connections. 

current 4.1 ma., grid bias 10.5; \’6. plate volt¬ 
age 250, plate current 28 ma,. grid voltage 50. 
filament voltage 2.25; V7. same; \ 8, plate out¬ 
put 110 ina., filament voltage 4.65. (All the 
other tubes have a filament voltage of 2.25; 
at the socket with the tube out, 2:32.) These 
values were obtained with the set adjusted for 
a 120-volt line supply, and the volume control 
full “on.” The “C” bias figure of 10.5 volts 
for V5 will not be obtained unless the hum 
control K7 is turned to the ground side. 
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RADIOLAS “SUPKR VIII” (AR-8I0), “SEMI-PORTABLE” (AR-812), 24 AND 26 


These four I'ladiola superheterodynes use the 
same O-tnhe catacomb, the first of this type put 
on the market by the Radio Cor iteration of 
America; differences lie in tlie mechanical ar¬ 
rangement of the units outside the catacomb, 
and in the elwtrical and artistic design. 

riic ”812.” to which most of this material 
si>ecially applies, is an ciuiicly self-contained 
semi-portable table cabinet set with a battery 
compartment at each end. 1'hc A.P. output is 
obtained at a jack; a plug-operated switch 
changes the circuit from one A.h. to two. An¬ 
other switch controls the ”A” circuit. There 
is a master rheostat ("battery Setting’*), R3 
in the cliagiani on this page, and also a vernier 
rheostat (■*yohiiiie (.’ontrol’’) R2; the latter 
controls l.E. amplifier \'3. A fixed loon ati 
tenna is located in the rear of the cabinet. 
I'hones or speaker may !»e used. 

The ”AR-8l0‘^ or “Super VI11“ lias a high- 
l>oy cabinet, with a large rotahle loop and a 
loud speaker. Ihe hlameni circuit is con¬ 
trolled by a door-operated switch instead of 
SWl, which is rc|ilaced on the panel by a knob 
that controls tlic loop. 

Ua<liola 24 is a black-leathcr covcred iiortable 
with a Iniilt-iii loud speaker and a rotafile loop 
that fits into the cabinet when not in use on top. 

Kadiola 26. the well-known ^lortable so often 
used for locating interference, is extremely cotn- 
■act, includes a loud speaker and batteries, and 
las a rotable loop that comjirtses part of one 
door. A “home battery Iwx * is used for eco* 
nomical operation at a fixed post. Tip jacks arc 
provided tor headphones. 

Six U\'-’99-tyi)c (or UX-*99s with adapters) 
tuhes are retiuited; to use the UX-‘20-type 
tube at \^6 an adapter is required (such as the 
Na-ald “Type 420 Connectorald“) which will 
I>crmit tlic ’20 to assume the horizontal position 
necessary in onler to close the panel, as well as 
an additional 45-voU “IT* l»attcry and a 22 
volt “C” battery. 

lo prevent repetition of details, refetrnce 
should be made lo Data Sheet No. 16. “Kn<liola 
25 Superheterodyne,” April. I9.t0. issue of 
KADtO'C’RAFT. The same sequence of signals is 
followed through the catacomb. 

Looking at the rear or cat whisker si<le of the 
catacomb, and at the tennitial strip, \T is at 
the left and V6 at the right. 

“Station Selector No. 1’ is Cl. and ‘’Station 
Selector No. 2“ is C2, The rotor si<le is indi¬ 
cated below by R. 

In certain receivers of the Siipei-VlII model 
two loud speakeis are used; in others, one. The 
connections, in the ’*810,’' are shown in dotted 
lines. Cl 3 may have a capacity of alx)ut 
.006mf. 

Arrangement of the tube-socket contact springs 
is shown at the lower left of the schematic, and 
the correct connections for the oscillator coils 
directly aliove. The numbers on the nioiinliiig 
plate correspond with the circuit connections; 
if One coil is reversed, the set will be ma<le 
inoperative. 


'fhe loon connects to a terminal lioar^ on the 
back of the cabinet. The normal position for 
is shown in dotted lines; in the secoml 
position shown, an external loop may be led to 
posts 4 and 2, for increased pickup or more 
<lircctional reception. A short antenna may be 
used on ])Ost No. 2 or a longer one on No. 1, 
with either loop in use. A standani ”K.F. 
transformer’’ designed for .OOOS-mL condensers 
may lie used instead of the loop; aerial and 
ground lieing connected to the ininiary, and the 
secondary leads to jKists 4 and 2, with “link” 
open. "I'his is nsitally unsatisfactory near strong 
stations. If the location is )>articularly shielded, 
good operation can sometimes be obtained by 
Cf>niieet|ng post N’o. 1 to grouml. Any external 
connection to this terminal Ixiard will cliange 
sliglitly the rcailings of Selector N’o. 1. A con¬ 
venient method of obtaining just the right 
degree of signal input to the set is to make a 
coil of magnet wire, any size, ahoiit 30 to 50 
turns bttnchcil. with a diameter of about six 
inches, and connect it between aerial and 
groniid: this loop is brought as close to the 
back of the caliinet as necessary for good 
coupling. 

Absence of signal may be due to open loop 
or broken pigtail on Cl. An open loop may 
he causer] by wires twisting loose from the col¬ 
lector rings. Dirty or loose rings may cause 
noisy o{>eration. (In later sets of the Super \TII 
tlexiblc leads supersede the collector ring con¬ 
struction.) A rattling soiiml in the reproducer 
may be <lnc to the catacomb springs touching ifie 
loop shaft. 

V\ roiig jack-switch circuit change may lie 
due to dirty or bent switch springs, or loose 
knob. 

W hen working properly, rlistant stations can 
be hcanl in either of two positions of C2; local 
stations may come in at three or four places. 
A wave trap or relocation of the set may lie 
necessary. 

A cause of trouble may Ijc one of the strands 
of one of the catwliiskcrs touching either an 
adjacent terminal Ing or grounding to the can. 

Occasionally an “oscillating catacomb” will 
?»e found, and the only remedy is to change the 
catacoirib; for no manner of adjusting will stoi> 
the oscillations, which cause whistles to lie heard 
on all station settings. 

If it is necessary to turn K.^ up high, even 
with new batteries, check the tubes and the ’’C” 
liattery s iiolarity. (The “C” is at tlie rear— 
inside the loop.) 

Any tube in sockets VI. V2 or \’3 remaining 
liglited after switch SWl has been turned to 
“off” is an iiulication that the filament is 
touching the grid, ’rube requirements for \‘2 
seem to be more critical than the others, ami 
tubes subnormal in any way will show up 
markedjy In this position. Rearrange lnl)es 
with this in mind. Failure of tubes in the Super 
\'in to light may he due to failure of switch 
opcr.iti*^ by desk-fall to make contact; bend 
the - prill g contacts. 


Weak or noisy reception, with Cl tuning 
considerably below C2. may be tlue to one or 
iiiorc shorted loop turns; inspect looii c.irefully. 
Noisy reception may be due to dirty socket 
springs; clean only with sandpaper and pull up 
springs. 'I'o do this without removing batteries 
or all tubes necessitates an insulated tool to 
ire vent short cirenits. The looj) of the Semi- 
portable is easily removed for inspection after 
catacomb, battery cable, by-pass condenser, “C,” 
catch, and handle are out. 

Using phones or a nictcr with a 4V^-volt 
“C” liiittery, the following tabic may be used 
for making continuity tests on the catacomb «f 
Railiola 24. i\R-8IO and AK-812, without re¬ 
moving it, when the battery cable is dis¬ 
connected; and tubes are removed: 


From 

To 

Test 

I 

Vl grid 

Open 

4 

V2 plate 

Closed 

5 

\'2 grid 

Closed 

6 

\ I plate 

Open 

6 

Vl grid 

Closeil 

6 

V.l grid 

Closed 

6 

N'5 grid 

♦Closed 

6 

\'6 grill 

* Closed 

7 

V3 F— 

Closed 

8 

Vl, V2. V4, V5, V6 F— 

Closed 

10 

V4 plate 

Open 

10 

Catacomf} Can 

Closed 

10 

All 

Closed 

10 

\ 4 grid 

Open 

11 

y4 plate 

Closcil 

12 

Terminal 3 

Closed 

12 

Vl plate 

Closed 

12 

y3 plate 

Closed 

P 

Terminal 14 

Closed 

1.1 

VS plate 

Closed 

15 

V6 plate 

Closed 

* lf'(’//t headphones, a zveak click 

should b* 


The figures in the left column refer to the 
connection lugs on the terminal strip, to which 
the whiskers of the catacomb are connected; 
Counting from left to right, and looking at the 
cat.icomli from the rear. 

Cat whisker N’o, 2 does not appear on the Cata- 
conili; and terminal lug No. 2 is not used, 
’rermiual connection No. 9 does not connect to 
the cat.icottib, nor No. 16; their connections to 
parts outside are shown. 

To replace Cl2. a fixed .0001-mf. unit will 
usually serve. Tiie \alue of ClO is .006-mL 
Cl I (rear of cabinet) may be replaced with a 
!.0 or 2.mf. unit 

'I'he catacomb of Kadiola 26 is mounted dif¬ 
ferently, and the Connections thereto arc re¬ 
versed. As a stage-change switch is not iisctl, 
the built in loud speaker is at all times con¬ 
nected to the second .audio stage, and the phone- 
tip pin jacks to the first stage. 



ylbOt’C **Sockcf Detail at lozvey l<ytccr left, the oscillator coils, their terminal strip. ami C2: upp^r left, loop connections; lozver right, ''Super 
VIII' speaker connections. All “F-f-” leads (9-10) ground to can. Lead to center spring of 71 jumps ozvr lozver islccz’c), or contact. 

C6, uithin "cat.,'’ comes adjitstrd for average ’99s. Numbers in squares refer to catzvhiskers; in circles, to terminal lugs. Loop has 14 
turns of No, 18 zvirc, spaced 3/ 16-i’«., on a frame 9" x isj/j”, Ihittcries arc in position for the “812.” 
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R A I) I O - G R A F T 


June, 1930 


Educating Service Organization 

A Letter to R \I)IO-Cr\FT Describing a WelLPlanned Campaign 

of Field Activities 


By II. G. GRUBBS 

\'ice-l*resident, K (> .V \ ictor Conipuny, Inc. 


I HAVE rea<l, with a great dojH ot in¬ 
terest, Mr. (Jernsback's editorial ‘‘Kren- 
y>ied Uadio” in the Kebniarv issue. Tlie 
\ ictor service })olicy has l>een directly 
o]>])used to what you have indicated as the 
g(*neial attitude of tlie radio luanufaeturer 
towani its product after sale. \’ict<»r is not 
only interested in the sale of its products, 
but is vitally concerned that each ouner of a 
N ictor instriinicnt derive the nniiiterrupletl 
enj«)ynteut to which his purchase has eiititUal 
him. 

Our guarantee is not limited as tt> time, 
hut is based uiion the jiolicv that any unit 
hecoining inoperative as a result of del'eetivc 
material or workmaushii) will he replacetl 
without charge to the customer. In addition 
to furnishing the replaceirrent part, we as¬ 
sume the exju-nse «)f making the iiistullatioii. 

Hegartlless of how well a ratlin receiver 
may have t»ecn manufactured, its initial per¬ 
formance will depend entirely upon the char¬ 
acter of its installation in the home, arul 
upon the gratle of aceesstnies, such as tithes, 
with which it is e(pii])ped. It imiy also l»e 
subjected to many conditions eutiiely beyond 
the control of the maniifaeturcr, such as ah- 
uornial line-voltage t'onditions. rough usage. 


etc., which result in retjuests for service. 

Ail hough the actual servicing of the radio 
in the home is definitely a function of the 
dealer, we have not permitted him to 
shoulder this responsibility unassisted, 'I'liis 
department maintains a stall' of technical 
rep resell til t ives, <ine of whieli is assigiunl to 
each (list rihuting 7 . 011 c and whose duties are 
as follows: 

Assisting in the oiganizing and devcloj)- 
ment of the tlisl rihutor’s service depart¬ 
ment; iusti'ueling the personnel of the dis¬ 
tributors service de])arlment in the serv¬ 
icing of all \*lctor jM-oducts; a.ssisting the 
tlislrilmtor’s service department in devi'lop- 
iiig dealer's .service facilitie.s; generally a.s¬ 
sisting the service dejiartnieiits of both dis¬ 
tributor and dealer in any special service 
problems which may arise from time to 
time. 

A group of factory Service Men is sta¬ 
tioned at each distributing point to assist 
distributors with dealer service work. 

In addition, this department issues serv¬ 
ice bulletins from time to time on the test¬ 
ing and servicing of X'ietor piodmds, which 
.lie mailed direct to alt \'ictor dealers and 
Joblicis as well as to individual Service 


Men who rccjuest copies. We also issue 
monthly to the trade a publication, “Vic¬ 
tor .'service.'’ which is devoted entirely to 
servi(‘e. 

We are now conducting a gigantic service 
campaign in a mmiliei- of metropolitan areas, 
whereiiy factory service is lieing carried di- 
re<*tly into thousands of customers* homes, 
'riie working plan is as follows: a list of 
eiistomers^ names is obtained from dealers 
in the various cities where this activity has 
been scheduled. A personal letter is sent 
to these owners by our sales manager, jioint- 
iiig out that we are interested in knowing 
that each \*ielor radio in use is providing 
the greatest possible enjoyment, as well 
as complete $atisfa(‘tion, and that, if such 
is not the ease, a factory service representa¬ 
tive wull be sent to his home to make an\' 
necessary atl iiistment. 'bhe results afforded 
by this eainpaigu, to date, have been most 
gratifxing; and have surpassed our e.\- 
pectations. 

I do not believe that \ou wall have any 
ditHculty in realizing from the alMue that 
X'ictor is not in yoiir general classilieat ion 
of maim fact in ers who are not interer'teil in 
service. 
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Servicing With a Set Analyzer 

The design and connections of a very popular set analyzer and 
tube tester, using two precision meters in a versatile manner with 
the aid of numerous resistors and push button switches. 

By JOHN M. FOHSHAV 

Service Represottutive, Jewell Electrical Instrument Co. 


jA N assortment of tiicters, or tlieir clee- 
jjL trie.il etjuivalent, is a necessity for 
/ ^ successful servicing. 'I'lic day when 
even a good Service Man dctcrniincd 
voltages hy the brilliancy of tubes and the 
aniount of shock felt by touching high- 
voltage leads, or the extent of the arc caused 
l»y breaking a short-ciieuit, is far in the 
past. 

We descrilie lu low n connnereially prac- 
licahlc service inst 1111111 * 111 ; the Jewell ‘'Model 
lyjV' set atialvzer, which weighs onlv 7 Ihs. 
Pig. A is a front view, showing an excellent 
4 *\ainj)le of the conipact di'sign possitilc, atid 
tlesiralile, in equipment designed to aeeoni- 
pli.sh a mnnbei of purjiuses with a ininiiinim 
of weight and si/e. 'I'liis has been tnade 
possible by calibrating one D.C, inul one 
A.C. meter for a great miniljer of scales, as 
tollows: the \.C. volt meter \'M, a special 
Jewell “I’attern No. 74,” has scales reading 
0-4-8-Hi-JtiO volts, 'riie ,00()-ohnis-pci-v<»lt‘* 
D.C. instillment \*M .MA, a special Jewell 
“Pattern No. 51,” is ealihrati*il in volts and 
milliampercs to read 0-ti- JO-GO-120-J00-<i0()- 
volts, or 0-12-(>0-J00 milliamps. Push hiittims 
change tlie connections to atVurd automat- 
ieally any of the nnnierous circuit arrange¬ 
ments ])ossihlc with niet(‘rs of the ranges 
s pec ilied above. 

Extension Accessories 
'Po make these tests it is neei-ssary to have 
special tesl leads and atlapters: a list of 
tho.se which <‘ompli;te the \naly/er, as show ti 
in Eig. A, are is follows: I, “No. 8170” eoril 
a.ssenihly, is 11 54-iiieli length of donhk- 
strand lamp cord, tcrininiited at one end by 
a light-socki't ping and at the other by in¬ 
sulated jihone ti])s; 2 is a pair (one black 
and one red) of “No. 9018* tesl leads, of 
similar length, with G-ineh insulated test 
})rods at urn entl and spatle terminals at the 
other; J is a “No. 881 J** T-inch screen-grid 
lead for connecting to the cap of a ’22 or 
*2J tube; 4 is a “No. 5-holc. 1-prong 

adapter for all UX sockets: 5 is a “No. 
817J" 5-holc, 4-])long a<laptcr (gia’en ring 
with shell and hay«»nct) for \'V as wwll as 
UX sockets; G is a “No. 8111” 4-hole. 5- 
prong adapter (rod ring); 7 is a “No. 8927“ 


12 -ineh screen-grid lend for comieetion to 
the leail in the receiver that normally clips 
to the screen-grid cap; 8 is a *t(i-inch cord, 
teiininated by a plug which connects the re¬ 
ceiver under test, through any .socket, to the 
aiialy/er. At 9 is a I > volt battery used 
lor testing the characteristics of tuhe.s, re- 
sistaiua* ami ea|>acit\' value determinations, 
and for continuity testing. 

.iust wliat is the comparison helween ser¬ 
vicing without an adec|uate meter comhina- 
tion, and servneing with a few mcleis that 
carry a mimher of enlibi al i«»ns? 

'Pu answer tliis (piestion, let ns now' levert 
to the pet «apiipmcnt 4»f the Service Man (»f 
yesterda\. 'IVst prods, a single headphone, 
an old and d« e repit ‘*C” battery, a ()'7Vv-150- 
volt l).C‘. meter, aiul the usual tool neccs- 
.‘.ities eomi*lcted the kit. 

I’lie use of this earlier type <if kit w\ns, 
within <ertain limits, a satisfactory means 
of testing — at that time. Hatlio sets of to- 
dav tUiiiarnI a dillerent test jjioeediire. .Mr. 
Set Owner has been edncatctl to a realiza¬ 
tion of what to expect from his radio, and 
half-repairs don't "go” anymore. Peaky con- 
tlensers, weak tubes. liiH*-voltage variations, 
sliorted turns, wrong coiuh*n.st‘r values. otV- 
eenter resistor am) indiietanee tajis, irieor- 
rect nsistor values must he delected; oj)cn- 
circuit and load voltages nmst he compared; 
iHii.sy eiirreiit snppiv must he cheeked, 'riiese 
and iiianv more facts umst he determined 
and lemedied if the Service Man is to be a 


snece.ss; and if the .service organization is 
to operate with minimum expense; since it 
i.s the return call that cats up the profit, 
flic old hit-or-niiss testing method that must 
be followed when imulccpiale, inaccurate 
meters are iis(‘d, is inadeipiatc for thni'ough 
sc r vie! rig. 

It must he rerncnihered that servicing does 
not mean merely juittiiig a tube into a tube 
tester to cheek its c<Mulition, rea<ling siijjply 
voltages, and listening to the repi'odnction. 
\\‘liat did the last Service Man on the job 
do to the set? Perhaps he shorted out a 
unit. Of pill in one of wrong value. Super¬ 
ficial testing docs not show' up, as will time, 
such faults, as are being caused, day after 
da\, by A certain type of so-called Service 
.Men. 

Obviously, the man on foot cannot load 
himself with nnything Imt the bare neces¬ 
sities of his trade; and for the Service .Man 
the utility of four, and more, mctc-rs has 
hecn eonetait lateil in the instrument that has 
hccomc known riationall> as an “analyzer.” 

Circuit Controls 

Fig. I is the schematic circuit of one 
rihidel of tlie “199,” (pictnrcti in Figs. \ and 
l>). A slightly later model has hecn designed 
to include a four-post A.C. im ter. instead 
of the two-post com lections shown, which 
cnahlcs voltages up to 800 to be rea«l; and 
an extra button has hecn inclmletl lo provitle 
a 50-ohm shunt across the D.C. meter and 


Tit A 

Riffht. the tVi ll knou'u Jctvell 
‘*ModeI 199,'’ tchosc readings 
arc gii'cn as standard by 
many maun fact nrers in their 
srrvier manuals. 1 he figitics 
are r.rplained in the te.rl. .•/ 
nutnber also of special (r.rO*/) 
aeee.ssoncs are ai'uilablc to in- 
erra.se the usefulness of the 
Analyzer for laboratory itsc. 
The ear eying ea.se is 12 .r 9 
inches, 4 inehes deep. 

Fiji. H 

Beloxif. the *'u‘orh.\'' of the 
*199“ from the under side of 
the panel: the “airing is 
cabled, and switches cased. 




UH ^ . -Hr 
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Fig. 2 

Appearance of the panel of the Analyeer u'lth a L X adapter in the U\ sochet (15)t The A.C, 
7 netcr has four scale calibrations; the D.C. meter three. 


jr\\v a 0-(i rnn. rendinjr on this tueter. Fij?. 
'2 is a parts lay(»ut tif the earlier tcuxlel in 
which hilt ton-eotit rolled s\\ itches have been 
given ret’ei’erice niitiihers, and the binding 
posts and screen-grid taps have been given 
ret'erence letters. ‘"Cable*' is the article 
marked 8 in Mg. \, which ecamects to 
“])lng*’ in the schematic circuit. 

Uiinning through the possible tests with 
the analyzer, we segregate these as follows: 
pushing the buttons in tiunicrieal se<pienee: 

No. 1, tor I..'5-, 2,5-volt lilament tests on 
type '2(i, *27, '2t and M5 tubes. 

No. 2, for 5- and 7.5-volt lilament tests on 
type '71, *80, *81, *10 and '50 tubes. 

No. for 15-volt (Xrcturus) lube fila¬ 
ments. 

Nos. t atid 5 are used for detertnining 
]>late currents; they are pressed at one tune 
tor platt* currents over (10 aiul u]) to JlOO 
milliani}»eres — values usually feuind as rec¬ 
tifier-tube current oiitiiiits. 

Reversinjl Polurltics 

No. r» is pressed to determine cathode-bias 
voltages. 'I'liis is accomplished either with 
or without the use of button 11 (which re¬ 
verses the meter coimectituis for reversed 
jiolarity of the cathode). No. 6 witliout 11 
will indicate a negative iiotential on the 
cathode. 

No. 7 is used to measure the exact D.C. 
v<»ltage applied to tube filaments where it 
does not exceed (»; as when ’dlA, 'ftft, '12, *20, 
or *71A tubes arc being use<l in the set. Of 
course, any (dlier tubes working on D.C. 
within these limits may be measured. If the 
lilaments art' wired in reverse j>ositions (for 
instance, in the earlier Uatliola superhetero- 
ilynes) it will be necessary to use the re¬ 
versing switch 14. 


No, 8 is used to measure idate potentials 
up to fiOO volts, llefove pressing tliis button 
wlien a rectifier tube is in the aruilyzer, it 
will be neeessaiv to inake certain that No. 
11 has been depressed; because the current 
travels in the reverse direction througli such 
tubes, and the hlanient will be on the posi¬ 
tive side of the out}»ut voltage. Unless button 
14 is first dcjiressed, the needle of the meter 
may he damaged. 

Nos. ft and 10 are for plate voltages of 
lower value. 

Nos. II and 12 are for grid bia.scs, as well 
as determining screen-grid potentials. In 
testing .screen-grid tubes the sereen-grid vol¬ 
tage must be measured before the cable ter¬ 
minals are inscuted in H and 1 and (sin(*e 
tins is a pt»sitive value) button II must be 


depressed at the same lime. This is the only 
value to be taken on this tube until leads 11 
and I are inserted in tlieir proper })laecs; 
then the other values may be taken as in any 
other tid»e of whicli it is desired to learn the 
control-grid, filament, and ])hite voltages and 
currctits. (In the latest model, previously 
referred to, a (i ma. push button, below the 
position c»f No. 12, has been incorporated 
for determining the screen-grid current. The 
position of the 50-ohtn slumt is indicated in 
dotted lines in the scheriratic circuit.) 

Testin^i Tube Efficiency 
No. 13 controls a tube-testing device used 
in connection with any of the plate ma. 
buttons .selected for the particular tube. 
The plate current is read; with the Ma. 
hut toil still held down, No. 13 is depressed 
aiul the second value of plate current is 
noted. This change is a])proximately in pro¬ 
portion to the condition of the tube. These 
changes have been recorde<l in the very com- 
plele testing matutul that accompanies eacli 
instrument, and are reproduced herewith: 

’lypes WD-ll and 12, plate voltage 22.5 
to 45, change 1.50; (>7.5 volts, 1.58; f)0 volts, 
l.f)0. Ty]>es l'\'- and UX-’ftfk ]date voltage 

22.5 to 45 volts, change l.K); 07.5 volts, l.(i7; 
00 volts, 1.83. Type *12\, 00 volts, change 
O.CiO; 135 volts, 7.40: 157 to 180 volts, 7.48. 
3Vpe *20, fM) volts, change 1.88; 135 volts, 
2 .20. Ty])e '71 A, 00 volts, change 5.28; 135 
volts, 5.08; 157 to 180 volts, 0.38. Type 'OOA, 

22.5 to 45 volts, change 2.05. Type '01.\, 

22.5 to 45 volts, change 1.00; 07.5 volts, 2.50; 
00 volts, 3.20; 135 volts, 3.35. Type MO, 157 
to 180 volts, 4.81; 250 volts, 5.80; 350 volts, 
(i.OO; 425 volts, 0.82. I'ypc '22, 07.5 volts, 
1.14; 00 volts, 1.18; 13.5 volts, 1.23. Type 
*21, 135 volts, 2.5; 157 to 180 volts, 3.0. Type 
*20, OO volts, 3.83: 135 volts. 3.83; 157 to *180 
volts, 3.83. Type *27, 00 volts, 3.10; 135 volts, 
3.00; 157 to 180 volts, 3.83. Type *40, 00 
volts, 0.88; 135 volts, 0.88; 157 to 180 volts, 
0 .88. Type '45, 157 to 180 volts, 8.00; 250 
volts, 8.00. 'I’ype *50, 250 volts, 7.35; 350 volts, 
0.35; 425 volts. 10.58. 

No. 11, the double-pole double-throw po¬ 
larity-reversing switch which changes over 
the meter connections for any reatliiig, may 
he ii.sed (in addition to the tests mentioned 
above) when leads are connected to the ex¬ 
ternal binding posts provided. 

{Contiuned on poye C50) 
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Men Who Have Made Radio-Frank Conrad 

THE NINTH OF A SERIES 


« A MATEUir’ does not imply that the 
/\ hearer of this title is a newcomer 
/ % nr unskilled in his favorite tield <»f 
activity; he nia)' he a veteran and 
a master of his chosen art. Young or old, 
master or tyio, he is one who woiks lor the 
pure love of doing things to the best of his 
ability, because he has within him an urge 
for action that must find cxjiression. 

riie subject of this nmiitirs cover of 
llAmo-CnArr is a man whose professional 
activities for forty \cars have been jirolifie 
with important inventions; \et all of them 
put together have not had so astonishing an 
influence upon the daily habits, and even the 
thoughts, of the human race, as the infec¬ 
tion of his amateur zeal for radio. 

Frank Coiiraii has risen fr<Hn a shop bench 
t<i a cornrnnmling position among electrical 
engineers by the exercise of extraordinary 
natural ability and ingenuity; he grew up 
with electricity iu the days of its «‘arlier 
commercial application, when everything 
needful had to lie invented while the process 
<»f manufacture was l><*ing worked out. He 
was active in the conception and design uf 
ccpiipment tor arc-lamp operation, alternat- 
ing-cur?cnt power relays and voltage regu¬ 
lators, rectifiers, atdomotive ignition, start¬ 
ing and lighting ecjiiipmenU and the uhiqui- 
t.<ms electric wattmeter. His more than two 



hundred patents cover almost e\ery form of 
electrical appliance*. This veisatility in his 
position, that of assistant chief engineer to 
the Westinghouse Company, has won what 
might he called a roving lieensc; and the 
latitude granted him in liis uork has led to 


that wonderful development of ratli<» broad¬ 
casting in which he was the successful 
piemcer. 

Ka<lio was already well established as 
“wireless,*’ the art and mystery of a select 
body of telegraphic op<‘rators, when Conratl 
entered into it as one of the numerous, un¬ 
sung amateurs. His interest, it is related, 
began in ii trilling incident; an argument as 
to the respective aecuiacy of watches (an¬ 
other of his many hobbies) led him to estab¬ 
lish a small borne receiving station for time 
.signals. It was not long before the uj>per 
story of the Conrad garage became an ama¬ 
teur “shack,** where many raclio n<»vcltics 
were being tested and devised. 

'Hie war came; and like other leaders of 
his profession, he devoted all his time an<l 
ingenuity to its pressing pr(d)lems. 'Hie 
radio services of both army ami navy ac- 
knowIe<lge his many contributions to their 
technical denian<ls; in fact, instriiments of 
Conrad’s (hsign, for both transmission ami 
reception, were the onl}^ radio C(|uipnicnt to 
reach the front of the A. E. F. in consider¬ 
able quantities. 

With the return of peace, his radio en¬ 
thusiasm was not dermtliilized. In his home 
at Wilkiusbnrg, Pa., near Pillsiuirgh, he car¬ 
ried on his amateur activities, seeking to 
(Continued on pa^e (iotJ) 


attention: Radio Service Men 


R adiocraft is compiling an in¬ 
ternational list of names of qualified 
service men throughout the United 
States and Canada, as well as in foreign 
countries. 

This list, which Radio Ci^afT is trying to 
make the most complete one in the world, 
will he a connecting link between the radio 
manufacturer and the radio service man. 

Radio-Craft is continuously being soli¬ 
cited by radio manufacturers for the names 
of competent service men; and it is for 
this purpose only that this list is being 
compiled. There is no charge for this 
service to either radio service men or radio 
manufacturers. 

We arc hereby asking every reader of 
Radio-Craft who is a professional service 
man to fill out the blank printed on 
this page or (if he prefers not to cut the 
page of this magazine) to put the same 
information on his letterhead or that of 
his firm, and send it in to Radio-Craft. 
The data thus obtained will he arranged 
in systematic form and will constitute an 
official list of radio service men, through¬ 
out the United States and foreign coun¬ 
tries, available to radio manufacturers. 
This list makes possible increased coopera¬ 
tion for the benefit of the industry and 
all concerned in tl^e betterment of the 
radio trade. 


National List of Service Men. 

c/o Radio-Craft, 98 Park Place, New York, N. Y. 

Please enter the undersigned in tlie files of your National List 
of Radio Service Men. My qualifications arc as set fortli below: 

Name (please print) . 

Addrcs.s . (City) . (State) . 

Firm Name and Address . 

(// f« for self, please so state) 

Age Years’ Experience in Radio Construction? . 

Years in Professional Servicing? . . 

Have You Agency for Commercial Sets? (What Makes?) 

What Tubes Do You Recommend? . 

Custom Builder . (What Specialties?) . 

Study Courses Taken in Radio Work from Following Institutions 

Specialized in Servicing Following Makes . 


What Testing Equipment Do ^^oii Own? 

What Other Trades or Professions? . 

Educational and Other Qualifications? 
Comments . 


(JUNE) 


(Signed) 
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How Tests of Audio Quality Are Made 


Afi explanation of the technical problems in¬ 
volved in the development of audio amplifiers 
and reproducers, and of the apparatus used in 
making tests 


By I.AURKNCH M. COGKADAY 


“ ‘T'HAT is the t imet ion of n l eprn- 

(tiieer?” 'Ilie aoswer is simple: 
‘‘It iiinst I'aitlitiilly convert, into 
snmul, ttie electrical impulses 
]iasse(l into it trom the output amplifying 
tube.” 

Unfortunately this is more Ciisily saiii 
than iloiie. The vision is easier than the 
aeliieveuieiit; particularly so, when llie 
range (»f the tievice is as gr<‘at as that re- 
ijiiired of the average lout I speaker, liear 
ill riiiml that the frcipieiicy rcqiiiienierits 
are frtmi BIf to at least 8»0(M) cycles, anil that 
is a wide hand. 

At that, for tpiality re]>ro(tuction, the 
inagiiitutle t»f the frequency t^niid is not the 
all-iiuportaiit consideration. The relative 
response at the fretjuencics within this hanil 
is of even greater import. The perfect 
S})eaker must have a flat i‘esj)onse curve; 
lliai is u» say, the sound pressure, due tr» 
the moving air column set into motion hy 
the vibrating speaker (liai>hragm, should he 
cipial at all frccjuencics for a uniform elec¬ 
trical signal input to the speaker wiiutings. 
With f'ulelity in audio reproduction the 
prime re(piisite in radio receiverSt the loud 
speaker plays a tremendously iniimrtant 
role. 

What Makes “Quality?” 

The improvement of tlic loud speaker is 
not solely in the widening of the frccpieiicy 
operating baud, hut also in the attainment 
of more uniform response. 'i‘he signiticance 
of uniform lesponse is more easily explained 


Fift. A 

A new '*p*KiCr'* piano, 
encased in ti sound¬ 
proof casket; inside it 
arc specially- orraurfcd 
viicropJioncs to pick up 
the sound. Ihroufik 
an am pit fie f\ and re¬ 
producers, these sounds 
may be magnified until 
the pianist can domi¬ 
nate a full orchestra in crescendo. Mr. Cockaday. uho is associated with a group of engineers in zeorking 
out this problem for the Steinzoays, is seated at the pianoforte. 


eonsidms the juario, we note that the in¬ 
tensity of the second harmonic is practically 
C(juivalcnt to that of the first harmonic or 
“fundamental.” On the otlicr hand, we note 
that the third harinonic jassesses an energy 
intensity of only ahout 5) per cent, of the 
fundamental, and the till harmonic not 
almve 2.5 per cent. In direct contrast to 
this, we hud the energy (listril>ution of tlie 
third harmonic of a note ]>laycd on the harp 
is appioxiulately .51) ju‘r cent., and the en¬ 
ergy distrilmtion of the fourtli harmonic is 
approximately ;11.5 per cent. If the speaker 
is of such design that it possesses a re- 
S|ionse curve icseuibliug a cross-see lion of 
the Uocky Moimlaiiis, with a nuiltitude of 
peaks on various frequeneies, it is possible 
that sonic of these resonant peaks are lo¬ 
cated on such fre(]ueiicies that they would 
aceenluate certain (»verUmes of the piano 
note; with the result that the tone (pialily 
of the piano would be lost and the instru- 
UKMit, when Inward througli tlie loud spiMker, 
would sound more like a harp. (In all these 
consideralious it has been assumeci that a 
well-designed audio amplifier is used.) 

The cone and tlie exponential horn were 
great iinpi-ovenients on previous r(‘pro- 
ducc’is. noth had increased operating 
r;inges amt better response curves tlian the 
earlier instruments. 

How Response Curves Are Made 

While we are on the subject of response 
curves it would he advisable* to digress and 
glance Ihrongli the rajiid developments in 
methods of obtaining these curves; for this 
will throw much light on the advance in 
reprodnciiig devices during the last few 
years. 

When \vc say a cerlnin speaker r(‘sponds 
to a “wide band of f!e<pieiicies,'’ just what 
is nii‘ant? Hmv do we know just what fre- 
(jueneies any loud speaker will reproduce? 
De we guess at it, or listen to it? Is it 
]>os$il)le to measure the output? If so, can 
there be any “liest” ways to make tlie 
measurement ? 

Here are some questions that would slump 
almost any radio or acoustical engineer of 
only a decade or so hack; ami there may 
be, relatively, tnil a few Service M(*n to-day 
who can answer tlicm satisfactorily. To 


by an analysis of the distribution of energy 
between the fimdainciital and the liarmoriic 
freijiierieics of notes played on various in- 
slrnmctil.s, and also by an analysis of the 
overtone (characteristics of musical iiistrn- 
niciits. The higlier the pitch at wiru‘h tlie 
instriimenl is played, the less its hannonics. 
Hie low notes on the piano arc very rich 
in oNcrtones, hut the higher tones are not 
nearly so. I'lie talile shown below in(li(cat(S 
the distril>ntion of energy among the funda¬ 
mental and hrinnonie fre(|nenci(-s of a note 
played on Hie piano. Iiarj> and violin. 


llarnionic (I*er Cent.) 


Inst niinent 

1st 

2nd 

;bd 

4 Hi 

Riano . 

100 

tJ9.7 

8.P 

2.:i 

Harp . 

lot) 

H1.2 

5(i.l 

:n.o 

Violin . 

100 

25.0 

11.0 

ti.O 


A study of this table shows how impor¬ 
tant it is to use a sp(Niker which has a re- 
spons(‘ curve with the closest approach to 
uniform amplitude. If, for example, one 


Fig. R 

A soundproof room 
for testing repro¬ 
ducers, zoith a spe¬ 
cial calibrated con¬ 
denser microphone 

(1) atid a standard 
broadcast microphone 

(2) , the latter used 
for monitoring pur¬ 
poses. is connected 
by zvirc to the mca.r- 
urement booth, clsc- 
zvherc in the build¬ 
ing. The swing 
cables (.^) by permit¬ 
ting motion of the 
apparatus prevent 
possible errors from 
standing zvavvs; the 
zvalls arc heavily 
draped zvith felt a lit/ 
other soundproof ma¬ 
terial (4). 'J'hc baffle 
(5) houses the speak¬ 
er (6) under test. The 
fnicrophoncs are in¬ 
sulated from the plat¬ 
form (7) by sponge- 
rubber buffers (8). 
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answer correctly c lien I s’ (j nest ions regard¬ 
ing rcprodiurrs, and the characteristics <»f 
reprodneers, il would piohably Ije hcljitiil 
to know exactly how tcpituliu'ers can he 
iiicasnrcd, and the various methods that are 
heing used for dcicnnining their response 
at various frctpiencies. 

'I'herc are tiuee general methods em¬ 
ployed for this: first, comparison hy car at 
a immher of single frequencies over the 
wh<»le aiMlio-frcqneney spectrum; second, 
actual measnrements of tin* relative response 
al single frecpiencies, hy means of n special 
set-np; and third, mcasincmciils that <le- 
terrnine the total soimd-pressnre energies 
released by the reprndneer al single fre- 
tpiencies over the whole range. Tlicse are 
the only ways that liave ever hecii used to 
(letermine the eharaeteristics of loud 
sptMkcrs, and I have mentioned them in an 
order that is elironologieal. 

Tlie Ear Method 

'fhe first melhotl eriq)h»yetk and the one 
still used the most hy ae«)iislieal experts, is 
simply listening hy ear. It takes many years 


of training to do this well however; and tiie 
engiiu'crs wtio are able to <lo it must cheek 
lip on their own sense of hearing, cvc*rv so 
often, to be sure that they are not drift¬ 
ing into errors which might l>e enornions. 
And there are some ears (t>y fai‘ the iiia- 
jiirity) tliat are ne\er alile to make such a 
determination with anything like rcasoiiahle 
acenraev. An examination of tlie accom- 


])aliving car-rcsiMmse curve (Kig. 1) will 
show that the human eai- is not a “straight- 
line" device. It lakes an enormous amount 
of energy to create aiiilihle sonmis, t'xcept 
<»vcr a snrnll fnapiency baml approximately 
between fOt) and i.dOO cycles. 

How, then, is this methoil to be relied 
upon? The answer is, it isn’t ! It is used 
with only reasonable succes.s, as a check, 
by those cxiici t enough--those who know 
of the vagaries of the human organ of hear¬ 
ing and ean place on what they actually 
hear n value that corres|K)nds with what 
I hey have observed while cheeking ii]) I heir 
own aural detieiericics with earefiilly-cali- 
lirated ajiparnliis. When used in this way, 
the car heennies a (piiek and (only reason¬ 
ably) good rnctliod as a cheek on develop¬ 
ment of new reproducing apparatus. 

lint in the old days, when there was no 
clieck. the ear was allowed td rim wild; 
and loud speakers u’ere considered crood 
when they had wide gaps in I heir curves 
of I espouse, and fell way otV at both ends 
of the fiHHpieney scale. To demonstrate 
this, I have asked a mnnher of sulijeets 


chosen at random to pick out a <»0-cycle note 
from a carefully calibrated record, while 
it was licing played; in most Cases the fie- 
(picney chosen by the listener's ear, wms 
more nearly in the region of 2t>t) or JIOO 
cycles than (iO. Similarly, ordinary listc^ncr.s 
make* mistakes in the highci* frequencies, 
and most of them will pick Out sounds in 
die rieighhorlrood of d,000 to cycles. 


when asked to identify a 10,000-cycle note. 
So, it can be readily seen that the untrained 
ear cannot be at all retieil upon; and Itie 
trained car. with certain reservations and 
with frecpieiit check-iip hy known frequency 
standards, gives only a reasonable clue to 
loud-speaker perforinauce. 

Relative Energy Method 

The second method, that of making rela¬ 
tive energy tests of reproducers at single 
frequencies, gives much better general re¬ 
sults, and it is hy tests of this type that 
the pre.seiit improviincrits in buul-spcakcr 
(h'sigii, menltoned hrietly in last uiontirs 
article, have liecn accomplished. 

Tlie general .systems employed, now' (|ui(e 
widely, to elieck up on newer types of re¬ 
producers in the laboratory, follow Ibis or¬ 
der; the loud speaker is placed in a w'cll- 
damped sound-tunnel, or room, in which 
sound reflect ion and reverberation have been 
reduecci to a minimum. This is done by 
covering the walls and tin* Moor ami ceiling 
w’ith sound-alisorhing draperies, or other ma¬ 
terial of a like nature. In this room there 
is also placed a carcfully-ealihrated miero- 
jilione <»f the condenser type. 

In sonic other location, remote from the 
influence of I he sound room, I here is placed 
an iiudio oscillator, wiiieh is calibrated in 
friquency ami Can be adjusted lo a known 
level of ouljuil energy. It is also essential, 
either that this oscillator, which is to gen¬ 
erate the single frequencies used in the test, 
be incapable of producing “liarrnonics,’' or 
that some means of watching for and eliin- 
innliiig harmonics is provided, if the re¬ 
sultant curves on the unit under test are 
really to mean anything. 

'I’he single-frequency electric currents arc 
then fed through a “iion-atteiuiating cable," 
eaicfully shielded, to Die loud speaker umler 
lest. The respoii.se is picked up hy the 
microphone ami sent out through another 
cable, also carefully shielded from the first 
one, lo an amplilier which lias ac’cuirate 
straighl-lirie-frc(juemy characteristics- 

Hecording the Results 

'flic output i-ncrgy from this amplilier is 
then recorded on sensitive cleetrical instru¬ 
ments; the v«alucs are linally plotted and 



Fig. E 

// ffiant dynamic unit, caf*- 
able of handling 30,000 
milliu'atts undistorted out' 
f^ut : tveight 20 f>onnds, 
field cufrCnt one amf>erc 
at 6 volts. 


An cxf^nentutl horn for b^Adic-addri-ss and an f'lane‘Sb^aker ti'Ork. ichicli 
is connected to four dynamic units at once. The Itoni is 59 inches long, 
29 inches across the bell, and tveighs 28 f>ounds. 



Pit c 


The generation of sinc<vax'c audio oscillations for testing reproducers-. 1. input control: 2. audio 
oscillator: 3, soundproof wall; 4. input mctcr; 5, straightdine frcgucncy amplifier: 6. matching 
transformers; 7, monitoring ampixficr. Standard frequency records (5 bi Fig. D) are used. 


Fig. D 

l^ccording the output response: 1, attenuation control, cali' 
brated in decibels; 2, mieroammeter ; 3, thermocouple cotu- 
itcctcd to microphone output; 4, protective line-sztnleh,^ 














634 


R A D I O - G R A F T 


June, 1930 


1AOOO 

:;tD00 

w 

1 too 

O 

1 0.1 
1 .01 
5 .001 
^.0001 
1 














tpOQOOO 

10.000 

100 ? 

1 . ^ 

.01 0 

E 

.0001 2 






MOl 

lormuNO' 





—7^ 











Mr 



V 










t 



































D OI 

P1N4 

P 




llJ 

■OOOPOI 

nAArwini 













B. 1 

1 

52.64 i; 

C 2 OC ' 

2a.2S6. S1^.t0a«.»4e.40%6l%«]fr4.3^WI. 
c C C» C* C** C* C’MyXALWTATlOW 


Fig. 1 

The choractcristxc curve of the huntait car (the 
tiKver hcaXfX line) iu this logarithmic graph 
shoxi-s that xec have very poor natural acoustic 
apparatas. The upper curve shozvs pressures 
xi’hich can be felt, even though not heard. 

the various points <»f the enrve lined up on 
h'frarithniic “jiiaph** paper. I'he curve tin- 
ally ohtainefU after some corrections lor 
Known faults in tin* ciienit, repr(’s<*nts tlie 
relative jiinplitmles of the response of the 
loin I speaker at ench of the various fre- 
f[ueiu'ies ovct the entire ranj^e. 'riiis test 
iloe.s not ^ive the true or ahsointe eflieieiiey 
f»f the loud speaker: as it <h)(*s n<d r<*pre- 
seiit all of the c-ucr^^y friven otV by the 
speaker, hut only the iiart that finds its 
M‘ay, in the fi»rm <if sound waves, to the 
miero])}ione. But this test is I he best avail- 
ahlc for tlie averajre developmental lahoi- 
atury and, as I Said lad'ore, is responsihic 
for the newer and better t^ pes of speakers 
now on the market nod soon cominjj: into 
use. Of course etifrinecrs can, by this 
method, tdl when they have made iinju'ove- 
inents either in the over-all elllciency or in 
the etlicicney of re.sponst‘ at any particular 
frupiency. 'I'his can he done hy eoiiijiarison 
with the results from an earlier type, 
measured on the same set-np. 

Sound- Pressure Measurements 
The thircl metIuuL the sonml-prcssurc 
metho<k the details of which are not avail¬ 


able for publication, is very complicated 
and is used, to my knowledge, by only two 
oi- three research or^janixations in the United 
States; the Cieneral Electric and the Bell 
Telephone Laboratories, at least. However, 
the actual W(nkinp out of the various at¬ 
tempts still haves soincthinff to he done 
with this niethod; for the orders of etticienev 
that I have seen, do not even closely com¬ 
pare with each other, for the same types 
id reproduc(‘is. 

'I'he descriptions given above shoidd, how^- 
ever, enal»le the Service Man to understand 
heller the problems (»f deteriuining h»ud- 
speaker chara<'t<u-istics, so that he will he 
able to explain more rcaclily to his clients 



Fiit. G 

An exponential **air column** ten feet long with 
a bell 31 inches square. (Unit and horn photos 
courtesy Racon Electric Co.) 


FREQUENCY-RESPONSE CURVES 



Fig, 2 

The characteristic curves of three reproducer.^: 

A, dynamic; B. modern experimental type; C, 
old-style horn speaker. 

just what is meant by “broad coverage of 
the fr«a|ncn<*\ hand,” and how the various 
devicc.s of this nattne arc calibrated. 

The Future of Exponential Types 

And now to get hack t(» I he trend of 
thought w’c started on: actual loud-sjicakcr 
tlevclopments. 'J'hcre is one more typ(‘ 
which is hound t(» come in for great use, 
espeeidlly for piddie-adtlres.s systems and 
the like; and this is true because it has 
great ]>owcr and great jimjectiug ability. 

A great deal tif rescareh is being done on 
the exponential horn, and future possibilitit s 
make ns look to this type with increasing 
favor. 

1 lit rotiuetion of tlie talking-motion pietmc 
has resniteil in the general improvement of 
this general t>pe of reprodmer. Acon.stical 
problems en<.*on rite red in theaters have in- 
direetlv resnlted in designs w'hieh are eap- 
ahle of filling an average andilorinm with 
Sound and voice. 

IVrIiaps t.he most commonly used speaker 
for this ])nr]4ose is the long-air-colnmn ex¬ 
ponential horn, powered with a giant d\- 
iiainic rt'prodncing unit. These sound pro- 



Arrangement of the elaborate laboratory apparatus previously pictured — the sound room of Fig. B at the right. The microphone, when swung from side 
to side, re.rponds best to high notes in the Center of the room, and loti' notes at the sides. The set-ups of Figs. C and D are shoxvn sehcmntically at the 

left and top. 
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i colors have fi ten-foot air column, tapering 
froiQ a nil n ow throiit to a “Ik’H” witli a 
front opening forty indies s<jU<irc. One ot 
tlicse units* operated in conjunction with a 
powerful ainpliiier, is capable of Hooding a 
/i^OOO-seat anditorinni with sound. However, 
fre(niently tw<i or more horns arc employed 
in piUidld, usually to overcome eertiiin 
aeofistieal tie feels in I lie const met ion of 
the thciiter* itself. 

Const I ncti(»n and design of these speakers 
is interesting. 'I'hey are ;i highly-;id\aneed 
development of the old horn-type spcidver, 
hut hnill on sound acoustical (h‘Sign. 'the 
ex]>onential horn was first iiijide kianvii 
about four years iigo* Just iiliont at the 
tiin(‘ the cone speiikei CJiine into prom¬ 
inence. Had not tlie cone been developed 
almost siiimltiineonsly, it is <[nite likely tliat 
practiciilly all eoiiimcreial riidi(» receivers 
wouhl use the exponential reprodneer to¬ 
day. H'he first speakers of Ifiis type to 
inak'C an ap])earance on the radio market 
were much smaller than the present theater 
type, Imt had the same inherent (pialities 
except tliat they did not go as low in fre- 
(jiiency. They ha<i (and still have) air 
colmnns around 100 inches in length, taper¬ 
ing from a narrow throat to a lip a foot 
and a half to two feet square. 

How Exponential Horns Are Made 

In construction, the exponential horn con¬ 
sists of a long metal throat leading to a 
soniid projector which has non-reverher- 
ating (pialities and is constructed by a 
ratlicr unique process. The horn part is 
jiiade of several layers of canvas impreg¬ 
nated, by hand, with a shellac-aiid-hakelite 
compound. 


This part of the speaker i.s constnicled 
by first sluiping a metal form, and covering 
it with canvas. The canvas is then covered 
with the shellac solution, which is rniihed 
into every pore of the material by hand, 
When this layer is eonqileted, aiiotlier piece 


© 



R COCKADAY, well known to 
all our readers as a desij^ner 
of famous circuits, and former editor 
of Popular RudiOt is describinjJ for us 
each month the latest applications of 
radio engineering to practical problems* 


of canvas is stretched over the form, and 
tlie saturating ]irocesS is l■e]>ealet^, Alter 
several layers of canvas arc laid on in this 
manner, the liorn is allowed to dry. The 
metal form is then removed, and tlic horn 
is again covered with a shellac compound 
to give the unit a tiiiislied appearance. Aftei’ 
it is eonipictely dry. the metal throat is 
nltaelied and sea leal to the horn part of 
the reproducer. 

This type of s]>eaker, when completed, is 
a senii-noiidireetional reproducer, casting 
sound inipnises in all diiections in front of 
the tip or outer edge of the horn. 

Another new development is a new type 
of horn speaker with sharply diiectional 
([iialilies, which is capable of hurling a 
wlnsjicr, spoken into a microphone, a dis¬ 
tance of three miles. This reprodneer was 
designed primarily for broadcasting from 
airplane.s t<» large ground audiences, Imt 
has found other appli(‘ations. llie horn, 
sluiped like a trumpet, is forty-eight 
inclies long: Init, instead of the usual pro¬ 
vision for one dynamic unit, it has four 
tlirouts accommodating four rejiiodnccrs. 
Tihrty-six indies of tlie horn is made of 
the same hardened shellac-canvas material 
used in the type of speaker described above; 
(he remainder of the unit is lieavy cast 
metal. 

Witli til is type of reiiroducer, sound is 
projected in a narrow' beam; it may be ca.st 
in any direction in line witti tlie throat of 
the horn, and for this reason the new horn 
may have many future apjilications in wliicli 
Service Men can find a successful Held (»f 
endeavor. 


The New Trend of the Radio Industry 


T H I’, good radio dealer is being sought 
by the good radio mannfa(‘tiirer. The 
many evils of the radio industry, such as 
pT'oniistmons diseonnls, meaningless list 
prices, seasonal dumping of goods, prolitless 
servicing and other phases which have here- 
tofoK* branded radio, dcspit(' its standing 
among tlie leading industri(‘s, as a racket 
rather than real bnsine.ss, are about to dis- 
app(*ar. 

There has been and there eontinucs to be 
an elimination of the poorer kind of radio 
dealer. It is said tliat, during the next 
three months, there will be a fni ttier shrink¬ 
age in dealer ranks, amonnling to perhaps 


By J. R. SMITH 

President, National Radio Institute 

25 per cent, of the present mini her. Already 
tlie original op]>()rlnnists, w‘ho rushed into 
radio in the early days, have been eliminated. 

The appe nance of a poNveriuI group in 
the radio field marks the dawm of solid radio 
merchandising. 'I'his group is seeking the 
most competent radio nierchandisers in each 
tcirilory. 'I'lie a])pointed merchandisers— 
a mere lumdfnl conipiired with tlie usual 
setup — can handle only the radio line of the 
new' group, 'flic hooks of the ap])oinled 
merchandisers are to lie checked at regular 
intervals. The merchandisers must make 
money, or the group will show them how to 
make money. Service is to he charged for 


at flat rales which insnie a substantial profit. 
Only the best Service Men are to lie tmi- 
ployed—not the tinkers with whom the radio 
field has heretofore l»een plagued. 'Frade- 
ins are to he facilitated by a flat bonus 
granted to the merchandiser for each set. 
A certain anionnt is \o be allowed on each 
set for local advertising. 'I’liere is to lie no 
price slashing, extra discounts, .selling to de¬ 
partment stores or distress niereliandise 
specialists—no dumping at any time. 

Radio inerehandising looks more promising 
than ever before. (lootl dealers will soon 
he inter<‘sted only in sound radio maim- 
faclniers. 


Service Problems in Radiola Models 

By J. R. DUNCAN 


T he following few hints eoncerning some 
of the servi(‘e problems in R.C.A. 
“Models it,*’ and “(»(»’* may l»e of in¬ 

terest to other Service Men. 

In the “44” and “Mi” oscillation is sine to 
oeenr with eonsiderahle annoyance each 
time that a station is timed in with coii- 
sidcratile volniue, vulefts the metal sliields 
aie making perfect contact. They may seem 
to lie making good contact and yet the oscil¬ 
lation wnll occur. If a condition of this kind 


is encountered it is w'cll to remove the 
shields and polish around the edges wntli 
cillicr fine sandpaper or steel wool; and 
then bend tlicse edges out slightly to make 
certain that they fit ver\' snugly in place. 
It is likewise well to ])Olish the S}>ring con¬ 
tacts which connect the shield t(> the con¬ 
denser shaft, and to bend them together 
slightly. 

A coiiimoii service problem with the ”06” 
is a poor contact on the volume control. 


This is indicated by the set's h(‘eonnng very 
sensitive with a strong tcndeiu*v to oscil¬ 
late. If theic is a gurgling sound, the rheo¬ 
stat is very likely open. Replace with a 
new one. In the ease of a poor contact, if 
the Service Man will remove the unit so 
that the volniue control is accessible, the 
trouble can usually be remedied by bending 
up the spring at the ba.se of the contact 
finger; as this will cause the finger to press 
tighter against the resistance. 
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Solving Television's Problems 

A proposal of the application of a well-known optical principle 
to the purpose of brightening the reproduced image. 


T IIK progress of television seems to be 
taking pl.iee step by step; each step in 
advance givifig ns new courage, new Iinpe, 
and a dei‘pi*r insight iido the intricacies in¬ 
volved. While some say that practical tele- 
\ ision is a thing of the future, and that 
j>iesent inctJtods, eveti thougli working bHtc/o 
perfect, would still lie entirely too crmle and 
lacking in detail to lie considered worthy of 
tlie name, yet all must admit tliat only l)y 
imj>roving present methods ean we arrive at 
future perfection. 

In tliis, tlie lirst of a projected scries of 
articles, I will point out one prolilein in 
present tc‘levision methods, and show, (»r 
nltinnpt to show, how it may he solved. This 
discussion deals witli the receiving end and 
tlie intensity of the illnmination of the re- 
eoustriictcd iinagc% whicli we all know, at 
present, is (‘onsiderahly below par. 

Imagine, for the sake of illumination, a, 
48-hnle scanning disc spinning in front of 
a neon Innip at the receiver, and Jet us see 
what happens. In the tirst place, we sec, at 
Jiny given instant, only the ainoimt of light 
that passes through one hole. 'I'luMefoie, if 
tlie ]»ietiirc is S(piare, for every unit of light 
that pas.ses through the hole, eifynl y nil it 

hit the hftck of the arnnuiiK} disc! What an 
enormous waste of preeienis energy for 
people who call themselves ennscM valive elc(‘- 
trical engineers! 'The old st irel lighters put 
up a iietter showing than this. Of course, 
the n(‘w Jenkins dnini-typc r.idiovisor is a 
eonsideralile improvement in this direelioii 
(as those who r(‘ad the Fehniary issue of 
UAm«i-(’R-\rr know) hut we are at present 
interested otdy in the more simjile. yet in- 
i‘tlicient, disc ty|ie. 

'Po solve this jirohlem of increasing the 
lighting ellieiency of the dise t.> pe radio- 
A isor, 1 turned to optical [irineiplcs employed 
in photometry; the pIiot^uneUT, ncrording 
to my reasoning, serves the same purpose 
4>ptically that the Wheatstone bridge serves 
electrically. To ilhi.strati* inoia* clearly, I will 
first describe tlie basic ]>rinciples of the 
jdiotoriieier, 

Tlie Pliotometcr 

A simple form of ])hotoincler, used for 
eoinparing Ibe intensity of two liglit sonrees, 
is illiistrated in Fig. I, and consists of a 
**oimsen screen” ,S iiioimted on a carriage 
lad ween the tw<» lights luing coin]>ared, with 
its surface at right angles to a Tme passing 



In Pig. 2. the ayrattgcmrnt of Mr. Pitch's pro* 
posed televisor in :<7mV/i stronger light may be 
used than at present: the e.rpected effect is 
shotvn at Pig, 3. T tube like that in Fig. 4 
will simplify matters. 


By CL\ DE J. FITCH 

through the light sources. It is usually ar 
ranged with prisms or mirrors, (these being 
omitted from the illustration for the sake of 
cicarne.ss), so that both sides of the screen 
may he viewed at once. The “Hunsen screen” 
is simply a piece of paper witli a circular 
part of the center made translucent by treat- 
pieiit with paralViti. If the light falling on 
one side of the sc’reen is stronger, the trans¬ 
lucent spot will appear dork from that side 
of the screen, and fight from tlie opposite 
side. When the light falling on the two sides 
(»f the screen is ecpial, the I raiislncent S})ot 
disappears. The values of tlie two light 
sources are then directly projmrtional to the 
sepinres of their respective tlistances from 
the screen. 

As an example, suppose I lie candle C (Fig. 
I) is a “standard candle” of one “candle- 
power,” and I. is the lamp being compared. 
If the <listance from C to f. is 15 inches and 
the translucent sjmt disappears when the 
screen S is placed imlies from C, we then 



The Bunsen photometer is familiar in every 
physical laboratory; it operates by balancing 
the respective intensities of tight fading from 
either side on a translucent spot S, 

have the simple proportion x : 1 = 1 H- : 9 
= Hi : 1 : which shows tliat the lamp is of 
Hi enndle-power. 

The ahnv<‘ rule is known as the I. aw of 
Inverse .Squares, and liolds tine only wlieri 
the dimensions of tlie light sources are small 
in comparison with tlie disiama* helween 
tlieni, and when there are no refleeling sur¬ 
faces present, as when readings arc taken 
in a dark rnoni. 

It is inteiesiing to note here tliat this prin¬ 
ciple of the Unn.sen .siiaani is largrely em¬ 
ployed in stage sittings tii ]»rodiiee “<lis- 
appeaiing” optical elVects. \\'e have all 
probably wilnes.sed stage efl’ccds in which 
groipis of actors or .scenes slowly ap]>eai- 
and disappear by a gradual nuinipniation of 
the stage lighting. 'I’liis is done l>y the use 
of a i rails!ncent screen wliieli divides the 
back portion of tbe stage from the front. 
MHuai tlu‘ li;ihi behind the screen is slrontrer, 
everything belli ml the screen ean he seen by 
tlie audience; when tlie light in front is 
stronger everything behind disaiipears. 

The ^‘Bunsen Screen’’ in Television 
The manner in which I pvojiose the n.se of 
tlie Iliniseii .screen in television is illustrated 
in Fig. 2, which shows tlie princi]ile diagra- 
matieally only. In.stead of “scanning** the 
Jighf from the neon lamp, as tlone now with 
such cx<*essive waste. I scan the liglit from 
a ]>owerfnl liglit source, L, which slionbl he 
some 2500 limes as powerful as that of the 
neon lamp. In other words, the light from L 



.4 further csrtcnsion of the same principle, in 
7vhich a transparent disc D 7i*ith black spots 
tivnld scain the image. 


wliieli passes through one scanning hole, in 
tlie dise, should have about the same iri- 
tensily as that of the eulire neon lamp. The 
Bunsen screen 'P is jilaeed lictween the neon 
lamp and the disc, as shown, and is so ad¬ 
justed that its translucent portion (whicli 
slioiilil lie eipial in size to the image lieing 
reprodueeil) disappears when the neon lamp 
is lit t4» its average intensity. Therefore, 
when the neon lamp ghiws brighter, the 
{rausliieent spot shows liriglit on the side of 
the s< recri facing tlie disc and, when the neon 
lain]! becomes dimmer, the S]>ot appears 
ela rkm- on that side. 

Suppose wc are rec(‘iving a simple sil- 
luiiietlc hgure (such as the black disc* shown 
in Fig. JI). It is evielent that tlie m‘on lain]! 
iippan‘Mtly goes out every lime that a scan¬ 
ning hole in tlu' disc allows light from I. to 
pass through ami strike the screen eni that 
portion oiitliiu'd liv the silhouette. Thus, 
tudy flu* area of the screen marked otT by the 
sillioiielle will have iniuOi gr<*ater light in¬ 
tensity on Hie side facing the ilisi*; and only 
tliat area wilt appear dark. The contras! Iic- 
tween the dark silhouette and the liglit liaek- 
gronnd in this ease wilt lie great(*r. It may 
lie erilianeed by experimenting witli screens 
of ditVerent material and lights of di Be rent 
colors. In the old method of scanning with 
a 1-8-liole di.se tlie contrast is equal only to 
the diflcretice between light of zero intensity 
and the light that eoiiu's through one hole of 
the disc, or about 1/2‘IOt of the total inten 
sily of the neon light. 

Tt appears, there fore*, tliat the eoiitia.st 
and the amount of light available arc iimcli 
greater, whether we are reproducing sil- 
luMiette or halftone images. The liglit source 
L should he very powerful and its rays 
slionlil be projt'Cled in a parallel path; its 
intensity should be variable by means of a 
re.sistor H. 'Phe screen shouhl he jilaeed n.s 
near to the disc as po.ssihle, ami mirrors 
snitahly arranged for viewing the image. 
'I'lie closer the neon laniji also is to the 
screen, the less light is wasted. The whole 
ajipnratus shotdd he housed in a light-proof 
enclosure, for best results. 

One method of obtaining greater cnicieney 
is sliown in Fig. 4-. Here the neon lainji has 
one flattened side, which is frostc<l to serve 
as tiu* screen, to which the luminous electrode 
of tlie lain]) may he placed very dose wilti 
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littU* loss of The piiik-oranp:e coloring 

of the neon lamp is more or less eompeiisated 
for hy bahiiicirig it against the white light, 
(L, Fig. *2). iJalaiicirig the light values on 
t‘ither side of the sercen is like lialanriiig 
the electrical enrrerits of a Wheatstone 
Initige; the slightest un-ha lancing is easily 
ih‘tiTtetl ami, since this uri-halancing is pro- 
(hiet‘(i solely hy the moving image it ap- 
j>ears only on the portions of the screen 
occupied hy the moving image. 

Alternative Method 

Xow, for a simpler method, I suggest a 
radical departure from all known seanning 
<leviees—the use of a (ranRparent scanning 
disc with opaipic spots, to replace the ciis- 
tjimary opatpie disc with transparent spots, 
or holes. This disc, imitating in synchronism 
with the scanning <lisc at the transmitter, 
serves the piirpos«* of the Ihmscn screen, 
and is placed ludwcen the neon lam]) (N, 
I'ig. 5) ami a light stuirce L. When the 
light from N halances that from L, the disc 


disappears from view from the ohserver O. 
Any unbalancing of the light values, suci) ns 
would he eause<l hy dark portions of the 
image which weaken the intensity of the 
neon lain}) X, would cause that portion of 
the pi(*tuie, where the unbahineing occurs, 
to ai)pcar dark to the observer; and vice 
versa. Of course in this case also tlu* ap¬ 
paratus should he inclosed in a light-proof 
housing with a viewing window for the ob¬ 
server. 'I'lic disc m;iy he of glass. 

To cxjilain more fully, when the liglit from 
L which is reflecte<l hy the o})aqiie s])ots to 
the ohserver is of the same intensity as the 
light from N which is transmitteil through 
the disc, the op-Kpie spots disai)))eiir. W here 
fight from X docs not balance the reflected 
light( as where a dark portion of an image 
disappears) the opacpie spots become visible 
to the ohserver; hut only on the nnhalariced 
j»ortions of the picture where the image ap¬ 
pears, l*or example, if the neon lamp flick¬ 
ered coniinuoiislv at a certain fixed fre¬ 
quency. the ohs<*rvcr won hi sec a checker¬ 
board formed hy tlii‘ opatpic spots, the 


opaijuc sj)ots appearing stationary. If the 
disc is viewed from tlie side adjacent to the 
neon lainj), the lamp L may he <lispensc(l 
with, hut tliis is mentioned as «a matter of 
interest only, as the observer would only see 
the amount of light relleetcd from the neon 
lamp hy one dark spot at a time, and the 
results would lie similar to those obtained 
with present opaijue scanning discs. 'I'lds 
<locs not apply when using tlie scheme of 
Fig, 5, in which Uie laiii]) 1.. is nse<l. 'Fliis 
lamp should he very powerful, similar to 
that of Fig. 2, so that the light reflected 
from one oj>aqiie spot is equivalent to the 
total light from tfie neon lanq). The rest of 
the light passes through the* glass elise and 
is lost, or absorbed by the black walls of the 
housing. 

riicse methods of radiovisitig will prob¬ 
ably enable the image to he enlarged to a 
much larger size than has been heretofore 
possible; as the amount of light available is 
much greater. At least they otVer a held of 
experimenting for the television enthusiast 
which may leatl to valuable improvements. 


New Radio Devices for Shop and Home 


In this department are reviewed commercial products of most recent interest. Manufacturers 
are requested to submit descriptions of forthcoming developments. 


A VERSATILK TIME SWITCH 


U SERS of I Ik* *‘X-E Sentinel,*’ a time 
switch made by X-l. Radio Lahoia- 
tories, Chicago, MI., are hiuliiig the device 


same time. A knob at the left atYords an 
independent “on” control of the device. 

Elect rieal devices re<piirifig not more than 
5 anq»eres, at 110 volts, nicTy be controlled 
hy the ^Sentinel.*’ 


JEWELL “PATTERN 41“ OMMMETER 

A 'l'ESl' instrimicnl, of such j)iecisc, \et 
sturdy eotjstrnction as tf) he particu¬ 
larly suitable as shop equipment, designed 
for iiiaking acemate rneasuremetil on values 
of various lesistors in ))ower packs, lias been 
introduceil hy the Jesvell Electrical Inslru¬ 
men t Co. It is the direct-c nr rent ri'sistanee 
nieasnring device illustrated here as the 
“Pattciii \ 1“ olnnniclcr. 

Tlie case encloses n 4 •/.-volt l>attcry, which 
will last several morillis, for the current con- 



Thc radio ou'ncf :vho wishes ti have his set 
lull him to sleep ynay set this switch to turn it 
off after any given period. Its other applica‘ 
tions, also, arc manifold. 


readily adaptable to turning olT or on .such 
equipment as nightliglits, small window dis- 
])lays, small signs, and remote-room lights, 
in addition to controlling the radio, 

A spring operates the iiieelianism which, 
.ifler it is wound iq) will throw its switeli 
to the “ofY‘* position, within the time limit 
of the spring mo I or, which is about five 
iioii rs. 

The ahiminirm ra.se housing the instru¬ 
ment, measures 3Vi-in. Iiy i»y -Vi 

thick, over all. 'I'hc knob on the front of the 
unit is turned to the figure which corre¬ 
sponds to the number of hours over which 
the unit is to o]>erate. Two light receptacles, 
wirc<l in parallel, permit coTinccting both a 
lanij) and the radio receiver or other device 
to the light-line, and turning off both at the 


This ohmnictcf' is a convenirut device for any 
roorkshop : it is a device of laltoratory precision^ 
and iyntnediaic direct readings up to 10,000 
ohms be taken. 

snnqition is very low (at 5,000 ohms on the 
S4alc, the current drawn is only 15 nia.) 

\ knurled knob, shown projecting from 
I lie tiase of t he instrninent. providi's adjust¬ 
ment throiigli a “magnetic shunt'’ to com¬ 
pensate for battery variations. 'I'o insure 
accnr.ii v, the binding posts of tlie meter arc 
.short-cirenited before using; the test Imttnn 
is pressed; and the ])ointer is adjiislcd to 
the to]) of the scale, over a r<‘d line. 4*Iiis 
corrects tlie instrument for the exact battery 



voltage availal»h‘; and the ohmage of any re¬ 
sistance placi*d across ttie binding ]K)sts is 
then accurately indicated in a direct rend¬ 
ing on the scale. 'I’his convenient correct ion 
for battery potent i;il is not only a vnhiahic 
time saver, hut also a great liclp in maintain¬ 
ing acciiiiuw. 

'riie instnmienl ])ictiired has a range iqi to 
10,000 ohms. 


A SERVICE MANS KNIFE 

M OS'r Service Men carrv a knife of one 
•sort or another; some of the.se cutting 
tools arc well ada]»te(l to the rigorous (te¬ 
nia nds of service work, wliile others are 
ipiite iiiisuitahle. For those alHieted with the 
latter implement.s, the knife illustrated here 
has been developed. 

’I'liis knife has been slaiidard equipment 
in the electrical and radio tool kits used in 
the (lovcrnment services for tlie last 25 
years; and ex- (military) Service Men will 
I»ic>l»ahly recall it iis part of their wartime 
e(iuipmcnt. 

1 he sturdy screwdriver blade is notched 
and may he used for scraping insulation 
off wires. Also, it locks rigidly when opened; 
it is neees.sfirv to ]>ress the (closed) knife 
{Continued on page (itil) 



This pocket tool is one 
which will Hud con¬ 
tinual cyyiployyyicnt in 
service work; it is 
stoutly built to stated 
the strain oiirf knocks 
of rough zt.’Ork. 






638 


RAUIO-GKAFT 


June, 1930 


I 


Simplified f^utomotive Radio Installation 






New design of special receivers for motor 
cars offer Service Men a money-making 
opportunity of great value this season 


By SAMURL EGERT 

Consulting Cnginver, Continental H’ireless Supply Corp, 


S O imirli publicity Iins recently l>cen de¬ 
voted to juiltMuotive radio, lliat tliere 
is today an excellent upportunity tor 
the Service Mati to capitalize it l)y 
installinfj and servicing receivers in ears. 'The 
advantages are manifold, since every ear 
<»\vncr can dciive a great deal of enjoyinent 
f?-oni radio eqnipnicnt. 

Exaniinati<»ri of the tiend in auto¬ 
motive receiver design will soon con¬ 
vince the Service Man that he can 
profitably devote his taicrgy towaial 
(his work. 'Fo install a snitahlv- 
designed receiver in a car is not a 
tlilticuU joh. It will require a little 
l>atience during the first installation 
but thereaflc?', as experience is ob¬ 
tained, he will firut the work simpler 
and sitnpier after each success. 

The receiver illustrated 
ill the accompanying photo¬ 
graphs and diagiam was 


Fiji, C 


U 

”T/ic yoicc of 
the Road'' re¬ 
ceiver, in its cab¬ 
inet, 7vith con¬ 
trol-box at the 
right. 


Fits. A 

The tuning control-bo.v (1) is clamped 
to the car’s steering post by the nut 
(2) of a C-rlamp. The flexible 
shaft (3) is of the standard type 7tsed 
for speedometers, having t7vo oppo¬ 
sitely-coiled fle.rible spring.^. The 
assembly is shaken in more detail in 
Fig. F on the opposite page. The 
arrangement given is only one of 
many 7 vlticli may hc utilhed. 


2t first audio (\"5) and 
a ’12 outj)ut stage (Vfi). 
Its lubes derive their fila¬ 
ment supply, as in all 
automotive installations, 
fi'om the storage battery of the car. 'I’lie 
volume control (It2) is a r<*sislor across the 
gri<l coupler of the first A.F. tube, op<*rated 
from the “eontrol box” which carries also the 
tuning knob. The lalter is connected through 
a flexilile shaft with a worm-gear on the 
chassis of the receiver; and this gear oper- 
at«'s the condenser shaft, as may be seen 
from Fig. C. The gear ratio is BO to 1; this 
i.s coinpcnsated at tlie eontn»l box to give 
direct dial readings through a complete rev- 
ollit ion c»f tlie scale. 

I nst.illation of tlie control box, ns shown in 
Fig. A, is done by means of a elamj) which 
is fitted directly over tlie steering }>ost of 
tlie ear. A shielded cable connects it directly 
with the circuits controlled by the volume 
control and switch, while tlie pilot light in- 
ilicatcs the operation of the latter. The 
brackets sui»i)lied with the receiver pennil 
the cabinet to be mounted wlicre most con¬ 
venient; and tlie chassis slides into place 
(Pig. 2) and out when desired, simply hy the 
nanoval from the brackets of a front plate 
which can be taken off in a minute’s time. 

'I’he recehcr is connected through a 
shielded flexilile cable with the “IV’ and “C" 
h.itteries, wliieh may be mounted under one 
of the seats, or in an airtight battery box 
fastened underneath one of the floor boards. 


D 

The under victv of the re¬ 
ceiver chassis described in 
this article, shoudng the com¬ 
plete wiring system. One 
shielded cable leads to the bat¬ 
tery supply, another to the 
volume control and pilot-light- 
stvitch. 


At right, the chassis slipped out 
of its cabinet, shozving the 
simple straight-line layout. Note 
the worm gear at the right of 
the condenser gang. 


designed esjieeially for the purpose of pro¬ 
viding a sensitive, simply-operated set wliich 
can tie conveniently installed in any car, in 
whatever location is found most couviuiicnt. 
Since it is extremely compact, only six inches 


high and four inches decj> (eighteen inches 
long) it may he jmt lieliind the cowl board, 
under 1lie front floor board of the car, or 
the boartl at the rear. 'Die nexibilily of the 
remolc-contro! tuning deviiv permits opera¬ 
tion in any ]mrt of the ear. 

The receiver, as the schematic 
circuit show.s, lias three '21- tyjie 
tuned screen-grid stages (Vl, 
V2, VB), a ‘27 deleetoi (V4), a 






V 
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i-iS. 1 

Latest circuit of ''The Void: of the Road*' iUitomohilc receiver ilhisiraicd ou the preceding poffe. The amplification f rovided is high in both radio ottd 
audio channels, giving sensitivity 7vith the small aCrial system xchich can be aeeomtnodated in a car. Note the senes filament connections and the 

separate connection for A.F. scrcen-grid bias. 


In an automotive installation, preat rare 
sliOnhl he takrn to sct that the hattriiis and 
thrii counertions air lijrlitly tixrd in place: 
tor the car is subject to vihratioiis and 
shock. ’I'hc same care rjiust he taken w'ith 
the situate **\'* battery connections, wiiicli 
are made throufih a third shielded cable prc>- 
trudiri^ t'rOiii the fiont of the receiver. 

neb) re (‘onneclin^ the li la incut leads on 
an automotive in.stallal.iun, the Serviee Man 
must detciiiiine whether the positive* or the 
nejiative side of tlie battery is jrrounded. If 
the “A is *r roll 11 (led, the receiver is con¬ 
nected lip as shown. If the “A-f” 
jrroimded to the ear frmiu*, reverse the bat¬ 
tery connections and make the car frame a 
nepitive *.MOimd, iii'^tiMd. 'Tins will elianjce 
notbinp except that it reverses the readimr of 
the ciiar^e and di.scbar're ii icier on the in¬ 
strument Imard; the e^imiecdions to this 
ni(‘ter, ac(‘ordirif;ly. are reversed, and e\cry- 
thinir "'ill in proper shape. The ctiii- 

n(*elions to the set ;ire I lien completed, as 
shown in the schematie diajrram. 1) 

'Die antenna coniK^etions may he made hy 
piiUiri^ a sereeii-iiiesh in the to]> of the car, 
or by mounting a smnller one (siiilahly in¬ 
sulated) under each running hoard of the 
car and hiitu!in;r leads to the auteniia post 
of Ihe iveeiver. It must he borne in mind 
that tlie frame of I Ik* car itself forms the 
eounlerjioisi* of llie aideiuia; and the aerial 
must be keiit siitlieienily separated from this. 

'rill* design of the receiver shown lieri* has 
undei iroiic several relinemenls. It is fiisial 
in lioUi “A” and “IV' circuits to prevent 
lilowincr oirt liihcs; and, in case of a. t rouble 
(*all, I he Serviee Man should first examine 
the.se fuses. If tlie “A" fuse is hlown, he 
cheeks his “ \“ lioi*, and if the ‘M>“ fuse 
is blown, (he “IV’ line is examined. 

'The plate and screen-g^rid voltages should 
he carefully adjusted; some tubes may re- 
(piire a slightly ditVercut adjustment for liest 
operation. 'rhi.-N should he det<*rmin(Ml, try¬ 
ing first the “IV* voltages shown here. 7‘his 
point is fairly critical, hecaiise of I he higli 
sensitivity of the receiver, which .should he 
operated just below Ilie point of oseillafion. 

'I'he eireuit values are as follows: Cl, 
.0(um-inf.; C'A .0(Hi-mf.: C-'h O..'5-uif.; Cl, 
.0()‘2-nif.: Rl, .'500,000 oliiiis: \V2, maximum 
,'500,000 ohms; HO, '^-ohiii. Fuse A is of 
.'5-anii»ei’e eapacil y, and fuse B %-ampere. 
The R.F, chokes Chi, Ch‘2, ChO have 85-miIIi- 


lierny inductaiiee. 'I'lie H.F. indiietois, Rl, 
l.‘i, LO, are seaUal in shield cans of ‘iiy^-iiich 
diameter, 0*4 iri<‘hes high, i’.ach coil is 



The shocb insulatcd mounting of the receiver. 

wound on a I*4-i*ich fonii, with IK) turns of 
No. 02 D.S.C. wire on I la* primal y; and the 
same number, uf the same wire, on the 
secondary. The ])riiiiary is wound over the 
siTondary, from which it is separated by 
cm]>ire cloth. 'I'he winding is in(‘h(?s long, 
and the foriii 2 '4 inches, nioimled in the 
cenler of the can. 

As shown in h'ig. 1), the eomiilete wiring 
hnoiit is under the chassis: the Service Man 
has only to slide tliis out of the eahinet, and 
turn it upside down, to ge! at ev<*iy con- 
neelion. The usual tesling melhods may he 


c*mpIoyed: hut the circuit is simple, and 
should present few ditlieulties. 

riie special prohlem of every automotive 
radio installation is, of course, the suppres¬ 
sion of the noist‘s \\hieh are caused hy the 
electrical wiring of the ear, 'The first ]>re¬ 
cant ion to hi* taken into account is to keep 
the set proper, and all tin* wiring of the set, 
as far as ]>ossihle from any ignition lines 
of Ihe car. Doing this is half the buttle and 
makes tilings so much easier in the final t(*st. 
Noises from the ignition lines are (*aiised by 
small oseill dory circuits which are formed 
by the rix(‘d iiidiictanees and eaprieities ecu- 
tcicd around the spark-]>liig units. Kacli 
ignition le.id is nothing less than a iniiiia- 
tiirc sending station, similar to tlie old spark 
coil gaps employed in transmitting stations 
years ago. 'Hie work of eliminating this 
'‘signal’* is aeeomplislied by em]>loying os¬ 
cillation suppressors in each line; thereby 
pre\eiiting the ignit ion-eoil leads, which go 
to the (listrihiitor and to tlie coil, from acting 
as small antennas. 'I’he value of each siij)- 
jnessor is approximately 25,000 to 10,000 
ohms, according to the iiiaki* of the car. Ke- 
sislois are placed directly on each spark 
Coil, and also in the lead from the distributor 
to the ignition coil, h'or a six-cylinder car, 
this rcipiires seven resistors, and for an 
eiglit-cyliiidei C4ir, nine resistors, etc. If, 
after installing Ihesc resistors, Ihe Service 
Man finds noise still troublesome, tlie next 
thing to do is to place shielded wire over the 
ignition line. Ke cari*fiil not to place the 
shi(‘ld too close lo llie spark plug, or there 
may be a s})ai king-ovci from the spai k plug 
{C<nftit\ue(l on h.ifi) 


Fiji. E 

The tuning coutrol-hor 
sho*vn sep*irately; at the 
left, a standard (18-iac//) 
section of flexible shaft, 
7clticU wjflv be had in any 
desired length. The upper 
coupler fits over a square 
hey attached to the dial 
gear of the control-box; 
the similar key on the 
shaft engages the ^oorm- 
gear, center; and that the 
gear (right) fixed on the 
gang conden.fer shaft. 
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A Triple-Tuned R. F. Short-Wave Receiver 


T he writer lias riiatU* over 

short-wave sets c»t' (titVerent sorts; 
hut none nf them compares in its 
results with that deseribeci below. 
The “Co})per-Chul Sjieeiar* designed hv Mr, 
Uobert Hertzberg was a splendid performer: 
vet I tind the receiver shown here, of sim¬ 
ilar construction but with added tuned 
screen-grid stages, a great improvement. \ 
number of my friends here have construete<l 
similar sets, and they all work alumt like 
mine. I take it that any set uliieli will 
bring in Pill (piite consistently here in 
suh-tropical AVnco, Texas, would perforin 
wontlcrfullv ou the Atlantic n>ast. G'5S\V 
is sometimes excellent, hut as a rule com(*s 
in badly here. \V2\An, W2XAF, \\H\K 
and CMHX arc very consistent here and 
conic in with splendid volume. I can sav 
trnthfully that reception from the aUive 
stations, on th(‘ loud speaker, is as a rule 
the equal of reception on any broadcast 
set regardless of make or price, 

riie apparatus illustrated in the re})ro- 
ducec! pilotographs is the U.P. Inner and 
<leteetoi* only, as indicated in the schematic 
diagram. I used the same circuit in an 
earlier model about a year ago: but this 
design is the latest. The length of the 
<‘ahinet is 28 inches, the depth 10 inches, and 
(he height of the cans inches: the three 
IT F. stage compartments are each six, aiul 
the defector can ten, inches wide. My first 
set was 38 inclie.s long, in three parts. 


By S. H. CLAYTON 


T LIE designer of the short-wave 
receiver shown here is an attorney 
whose hohby is radio construction and 
who, like many others, has turned to 
the short-wave field as otTerinjf the 
best opportunity for such orijtinality 
as he exhibits here—in the construc¬ 
tion of a set with three tunvil screen- 
grid stages to work down to thirteen 
meters, or thereabouts. With the care¬ 
ful placement of parts, roomy shield- 
inj5, and thorough by-passinj^ shown in 
the accompanying illustrations, Mr. 
Clayton finds little trouble in keeping 
his five-dial set under control, and in 
hrin^Jinji in stations with a clarity and 
volume not available with the many 
other short-wave sets he has previously 
built. He tells exactly how it was done, 
including the layout and coil design; 
but other constructors may prefer to 
follow their own ideas, or to use stand¬ 
ard commercial material. The resulting 
short-wave set should he one un¬ 
equalled, in sensitivity and amplifica¬ 
tion, except by the costly transoceanic 
receivers which are used by commun¬ 
ication companies, and unavailable to 
tlie {general public. Those who are 
willing to undertake the extra cost and 
effort will be well repaid. 


My au(li<i amplilicr, with a T2A, t laiis- 
former coupled, in the first stage, and push- 
pull ’71 As in the hist, is of the coiiveutioiiid 
t ype a ml placed beside the tuner wIhmi in 
use. 1 have a jack in the first-stage <Mitpuf. 
into which I can emmect tlie loud speaker 
when desired. Across the sccoiularv of the 
first AA'. transformer, I use a volume-con¬ 
trol Clarostat ; careful mauipulHliim of 
which avoids any outrageous tuning noises, 
grunts, etc. When a station is found, the 
volume may be turned u]) \vitb excellent 
results. J’hc reproducer is an KCA “lOdA.’* 

I have an outside aerial, 50 f(‘et high and 
50 feel long; and on the picture molding an 
inside aerial, about 18 feet long, which I 
can use at will. Sometimes, we consider 
that better reception is obtained from one 
antenna, am! sometimes from the other. 

As may he seen, the five vernier dials are 
the only c<»ntrols on the front of the (*ahi- 
nel'. 1 see lui use in bringing wires to the 
panel, only to carry them hack again; so 
T placed the rlie4>sfats, Jack (for detector 
plate voltage ami A.F. amplifier conmx'tion), 
aerial ami tw<» small batlerie.s at the rear. 
An inqu’oviseii cable sup])lies llie current 
fi»r the receiver. I use large “faiyerhiir* 
batteries for the defector plate sn]>ply; 
while all other current, b()th “A’* and ‘‘B,” 
is furnished from a socket-power IMiilco 
unit. 

In 4q)eration. T first set the deteelor into 
oscillation and turn the detector and third 
ITF. eomlenser.s, as m’arly in resonance as 
I can. until a station is located. I then 
tune these tw'o stages, keejung the vegimera¬ 
tion eondeus4‘r barely at the oscillation 
point. I lime the third stage ixactly; then 
])ro(’ce<l w’itli the secmid IT I*’, condenser, 
and finally the antenna (fiisl ITF.) tuning 
comlenser imlil I have them all at their 
peaks. T find n'sulls very gratifying; as 
I have said, no piawinus re<*i‘iver compares 
with this in sensitivity, selectivity, vi>lunic, 
(jiiality i»r, I may add, easy tuning. 'The de¬ 
tector stage is the only one win4*1 1 is ex-J 
trnnely critical. 

\s first built, this receiver used a 'OOA 
detector, with m'gative grid return. Ou 
account of the noisiness and the varintiem 
in 111 esc tubes, I have ehairged to the *12 A 
as shown. 

Constrtiction 

laioking at the recc'iver, as shown in the 
view from above, you will see a single large 
.slii4‘ld divided into four coinjui rtimmts; I he 
top, bottom, end.s, .sides and partitions are 
all of 24-oz. co])per sheeting, weW bolted t(»- 
g4*ther to make a .solid box. The ends and 
hack are one piece of co])per, the nange,s 
adding to the rigidity of the assembly, The 



Ah ititcriar vicze of Mr. Ctayton’s completely shielded thvec-stape short^u'ovc receiver; the copper 
lini }}{7 of the cabiuef lid forms the top of each shieldiu{7 compartmeut U'heu it t.c loivc*ed. The front 
shield is separated \\\ inches from the panel; and the condenser shafts contain insulating couplers, 

to reduce hand-capacity effects. 
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fdil ill list fated is an Aero. 1 have since 
wound detector coils on a two-inch form. 

I |>aint my tnhe-hase coils with duco 
nround the bottom, red, yellow, green, or¬ 
ange anil maroon; and rnrlher mark the 
stage in which they arc to be used. I care 
very little about anything available over 
/50 meters; so I have not earrieit the wave¬ 
bands above ti5 iikIits. 

'I’he coils arc wound with No. 22 I). C. C. 
wiic in the lirst three stages; the shortest- 
wave deteetor coils (ii|> to about 20 iiii ters) 
liave No. 11 I). C. C. seeondnries, and the 
two longer-wave coils (yellow and green) 
are of No. J8 wire. 'I’lie ti<*klers arc all 
No. .‘{0 J). S. C., woiintl unspaced, and sepa- 
ralcd from their respective sec¬ 

ondaries on the forms. In tin* maroon and 
orange (.shortest-wave) eoil.s, I he turns are 
spared l/l(i-itieh apart; in the others, %- 
ineh. The following are the niimhers of 
turns in my home-made coils, which have 
been brongiit to tit the tubes, condens<*rs, 
etc., which I use: 


Xinnher of Turns 


Coil Set 

I.l 

r.2 

Vi 

I.t 

Mfirooii .... 

.... 134 

l'/4 

1“'. 

1 

Orange .... 

.... 




Red . 

414 

y/4 

m 


■SVIlow .... 

.... 7 

7 

7 % 

41 ^ 

(Irccii . 

«‘/4 

!»% 

1014 



(Ctoitiuned on (i58) 


lid, Avhich is made of a piece of hi'avier cop¬ 
per, lias a i^-inch (lange, whieli tits i-K*r- 
fectly, all aroiinil, on the copper hox. 'To 
lessen vitiration, tlie copper lid is screwed 
securely to the bottom of tlie caliinet's 
wooden lid (the last is made out <»f P,jj-inch 
pine, for weight and steadiness; no vibra¬ 
tory notes have developed so far in my set.) 
A piece of *l/I(i-ineh lliree-])ly wood is 
fastened to the copper front, and painted 
with dueo to keep out moistine; live strips, 
each 1 X 114 inclies, are placed opposite each 


/// the right, a comf'lete 
luc'v of the Ciayton short- 
U'orre receiver: as the rule 
shOiVs, the eobiiiet sf^ace is 
28 itiehes long. The front 
pauel eontaius only the four 
Z'Crnicr tuning dials and the 
regeneration dial {second 
from tight} ivhich is also 
slozv-motion. Five hands arc 
not required to operate it, 
if Mr. Clayton s tuning 
method is follotocd. A set 
of the coils used arc on the 
table in front of the receiver. 


shield partilion to pro\ide for an extension 
panel of the same three-ply wood, wliich is 
placed inches in frord <d‘ the lirsl-named 
woodi'ti panel. 'I'lu* width of this s)»aec, 
which may he seen from the illustrations, 
is shown by the long strip lioldiiig 

five screws, 'fins extension further removes 
any ])ossibility of body enpneity alfeeting 
the three H.F. tuning condensers; two of 
which, it will he noted, are not grounded. 
The shafts of these, and the regeneration, 
condensers wi!re replace!I by long(‘r shafts 
of liak«*lite; the det(*(*t(n- tuning condenser 
is linkett to the dial by a tlcxible coupling 
unit, 'file vernier dials hear close a;rainst 
the outer panel. 

All the chokes, the tube .sockets, and the 
tuning Condensers at llie Ic'ft are raised an 
inch from the bolt tun of the .shields by 
wot)d(*n bhu‘ks two inches .stpiare. Especial 
Cart* must be i xerci.sed with the ungrouridetl 
condensers; the openings in the .sbiehl for 
their .shafts arc matle largt* enough, anti 
piratHn paper is nsetl bt‘twecn tliest: eon- 
densers and tlie shield, as well as he!ween 


the cop]K*r anti the fixetl condensers and 
resistors. So far as ptissihle, the tnhe-hase 
etiils arc Iticaletl in the (‘cnteis t»f tlieir 
shielding compartment.^; and the same is 
true of the larger dett'cttu- et>il. The set 
is adctpiately hv-passetl; in adtlilion lo the 
ctuulensers shown in the pit*lnrc?i, oue t»t 
.01-mf. capacity has been shunled across 
each *22 tube fdanicnt, as diagrammed. An¬ 
other late improvement has liecn raising 
the l■csist!>rs in the second and third coni- 
jtnrtmcnt.s, to make the leads frt>in Ct>n- 
tlensers lo ctud rt>l-gritl ea])s short as pt>s- 
sihle. 

Coil Data 

'fhe tlial rcatlings over the hantls ctut*rt*tl 
by I he respect ive ettils, at high fretiueneic.s, 
arc atTt*ctcd by the capacities of the tubes 
lusett, as well as l»v minor tlctails t>f place- 
mtiit. *fhc waves ct»vered by Ihttse which 
I use arc indi<*att*t) beltiw by the .settings 
ft»r the stalit)ns received; there is no aeeu- 
rately calibialt'ti wavt*mt‘ter available. The 
first tliret* stages use Inbe-hnsc coils, as 
shown in tht* pietiirt*; the detector tuning 


A rear view of the set, 
sho 7 ving all eon ncet ions, 
the tTio rheostats, five- 
contact battery-cahlc plug 
and t7vo '*€*’ batteries, 
outside the shielding. 



iC tc to 
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How to Tune for Foreign Short-Wave Stations 

Sof)ie Practical Hints for the Distance Fan in a New Field 


W HKN’ l:lie broadenst listener starts 
experimenting in short-wave broad¬ 
cast receptieni, he linds ninny con¬ 
ditions to which he has not been 
accustomed; sik’Ii as tJic sharpness of tun¬ 
ing with the most distant stations, I lie ever- 
changing reception conditions, and the broad 
spaces on his dials where he is at a loss to 
know what wave he may lie tuned to. These 
I luce things have lieen the cause uf iiiaiiv 


By ARTHUR J. GREEN 

President, International Short-Wave Club 

experimenters throwing up their hands in 
disgust and swearing tlfat overseas broad¬ 
cast reception is “just so much bunk.” It 
is only after the oju-rator has olitaineil a 
knowledge of short-wave tuning that he suc¬ 
ceeds to any extent in getting good results; 
and this knowledge cannot be gained in a 
moment. 

On the staiulard broadcast set of to-day, 
we have the wavelengths in meters or the 


kilocycles marked on our dials; we have 
also station lists showing exactly what wave 
each station operates on; and rece])tion is 
simply a matter of turning the dials to the 
corresponding tigures. liven if the wave¬ 
lengths are not inarkc<l on our dials, there 
arc many powerful stations of km»wn wave¬ 
length wliich establish points uf reference to 
guide ns to the stations wanted. 

Ibit this is n(»t true in short-wave recep¬ 
tion. .Most short-wave sets are marketed in 
kit form, and nmst Ik* put together, either 
b)' the experinu*nter or l>y some Service 
Man whom the owner gets to do it tor him. 
Kach constructor makes slight tIitVercnces, 
in the layout of parts or in the choice of 
accessories, antenna, and so forth. At the 
high fre(|ueneies associated with short-wave 
broadcasting, a receiver is very sensitive to 
the slightest changes; and therefore no 
short-wave set can be calibrated in advance 
like the medium-wave broadcast rcceivtus. 
'I'he manufacturer can give, only approxi¬ 
mately, the wavehand which each coil may 
lie expected to cover, and lets it go at that 
To give the newci>mer in slmit waves a coil 
tlial will cover, say, three hundred chann<-ls 
as wide as those used in ordinary broad¬ 
casting, and ask him to find a station on the 
dial is a good deal like asking him to find 
a needle in a Iiavstack. However, with a 
little patience, and the use of simple division, 
a set may be readily ealibratcil after it is 
once set up and working. 

Harmonics and Calibration 

The short-w'ave beginner is usually sur¬ 
prised to begin picking up broadcast sta¬ 
tions which he cannot find in the short¬ 
wave list. What he hears is the harmonica 
ot stations broad(*ast ing on the iiu'dium 
weaves tu*tween 200 and r,.50 meters. These 
are often a nnisance, for they may he 
poorly inotlulated, and they are easily mis¬ 
taken tor a fort*ign station — and sometimes 
tliey interfere witli wan I (at for(*ign stations. 
Tlie last-nanu‘d trouble is one whieli will 
ha\e to be dealt w’itir, as short -wMve broad¬ 
casting beconres more general; but at tJie 
present time the exjierimenter wdll iiiid 
these harmonics useful for the calibration 
of bis dials. 

haeh liarnionic has a delinite wave, just 
as nnieh so as the broadcast slnlimrs funda¬ 
mental carrier wave. \ haririonic nmsi have 
exactly twice, three times, five times, nine 
Umes, etc., the freipieney of the fuudainental 
(corresponding, r<S))ee!.ively to I/*2, I /B, 
I/a, J/0, and so on, qf Ihe fumlaiiu-ntal 
wa\ elength) . Many of Ui(‘se harmonies can 
he heard wnth any short-wave receiver. 
W'hen one of them is picked up, and the sta¬ 
tion identifie<l, it is only a matter of di- 
vi.simi to determine the exact wave to which 
the receiver is tuned. I5y checking up a 
miniher ot these harinonie.s, and the few 
known shorl-w*ave broadcaste?‘S, it is a very 
simple matter to draw u)) a ealiliratiou curve 
tor each c<»il of any .sliort-wave .set. 




COIL No. TWO 



kanj^e 30 to 55 Meters (Approximately) 

Dial 

Wave- 


Reading 

0 

length 

Stations Heard 

1 

2 

30.01 

WKVA (9th Harmonic—fundamental 270.1 meters) 

3 

30.50 

NRM, Heredia, Costa Ktca, 10-11 p. m. daily 

4 

5 

30.85 

WUT (9th Harmonic—fundamental 277.6 meters; 

' 6 

31.04 

KOV (7th Harmonic) 7LO, Nairobi 11-2 p. m. daily 

1 7 

31.26 

\V3\AU — l*CJ — VI’D — KIXR 

8 

31..18 

Konijtswusterhausen (Berlin) Germany 

9 

31.48 

W2XAF — OX^’, Lyn^tby, Denmark, 2-3 p. m. 

—10 

31.80 

XDA, Mexico City, Mexico 

11 



12 

32.10 

CGA, l)rummond\ille, Canada 

13 

32.20 

WSAI (7th Harmonic—fundamental 225.4 meters) 

14 

32.40 

GBK, Hu^tby, Enjtland (transatlantic phone) 

— 15 


16 

17 

18 

33.26 

GBS, Huftby, England (transatlantic phone) 

34.23 

kSTP (6th Harmonic—fundamental 205.4 meters) 

19 


—20 

34.68 

W2XAC HKCJ 

21 



22 



23 



24 



—25 



26 

27 

40.00 

WWRL (5th Harmonic—fundamental 199.9 meters) 

28 

41.80 

KSTB (5th Harmonic—fundamental 205.4 meters) 

29 


—30 

AMATEUK THONK HAND 

31 



32 


\ I<Y, Georgetown, British Guiana (Wed. and Sun., 7 ;15-9 p. m.) 

33 


Code (Mobile ser\ices) 

34 



1 —35 

46.12 

WHAB (5th Harmonic—fundamental 230.6 meters) 

1 36 


37 

46.92 

WOK (9th Harmonic—fundamental 422.3 meters) 

.18 


,19 



—40 

47.59 

WLBL (7tli Harmonic—fundamental 333.1 meters) 

41 


42 



4.1 

48.35 

HKT, Bogota, Columbia, 10-11:30 p. m. 

44 



— IS 



46 

49.02 

W 2XE, New York 

47 

49.40 

W8XAL, Cincinnati 

48 




49.80 

W9\F 

1 —50 

49.98 

HRI?, Honduras, Mon., Wed., Fri., 9-12 p. m. 


Half a sheet of a short-^naiT log, showing where stations are heard or e.vpecteJ. 
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Take a sheet of paper for each coil, and 
niiniher each from top to bottom with 
ti^iircs corresponding to those on the toning 
<lial or (lialst nsnally 0 to 100. (These nnni- 
hers do not correspond to llie settings of 
the regeneration dial. ) Start with any one 
(or pair) of tlie coils eoveiing a eertain 
waveliand; and tune in the first stnlion yon 
e(niic to. If it is a regular short-wave sta- 



Thc bold black bai\ds slunv the short ^tvavc broad' 
cast channels, Sotc how they crowd at the 
lower cud of the meter scale. 



tion, mark down its known wave exactly 
opjxisile Die figure on yonr chart wliich c<n‘- 
responds to the <lial setting. If the station 
is one w^hich is not knowm t(» liave a short- 
w'ave transmit I er, then it is a safe l)el that 
yon have heard a hannonie. laiok u]) tlie 
authf>ri/etl wuivclcngth of tlie station, and 
diviite it hy the niiniher w'liich will bring 
the result ne;irest to Die wavelength to which 
the coil should he tuned. For instance, if 
the coil is rated h) the manufacturer as 
cinering from itO to meters, and your 
condensm* setting is low', y<»n are rcasonnblv 
sure that the wavelength must he somewhere 
hetween ;{() aud 40 nieto.s. If the station 
hcartl is working on a fundamental of 
miters (1,080 kilocyi'les), you will see that 
di\iding this hy nine gives 30.51. meters 
(0,720 kilocycles) and this is the wavelength 
of the ninth harmonic, which you are pre- 
suniidjly hearing. {The odd hanttoulcs are 
a.snot I if of tunch ifreofer .sfretiiffh than the 
even, harmonics, — tlditor .) 

Mark the wavciengih found—30.5t—on the 
projier sheet o]ijM)sile the condenser di;d 
reading. It is neccs.sary to carry the wMve- 
lenglh Old to tw'o places; for a tenth of a 
meter covers coii5iderat)Ic room on a short¬ 
wave dial. 

Suppose we go up sliglitly on the dial, and 
find a harmonic of a liroadeast station which 
is know'll to lie w'orking on 215.7 meters 
(1..3t)0 kc.). Since the seventh Iiarmonic of 
this station is .30.81 meters (0,730 kc.) w’c 
.sc! down this tigiire opposite the second 
ilial reading. In this manner wa* progress 
until, so far as we are able, we have eali- 


Fi4. 1 

The notes of the log sheet of>f^osite. transferred 
to a Ciilibration chart for the coil. 

tirated tlie dial from top to bottom on our 
eliarl (see Fig. I); and so w'ith each of the 
other eoil.s until we are able to determine 
where any given wave may be liined-in on 
onr receiver: then we are cnalded to search 
for stations rigid w'liere they may be 
expected. 

Tuning Problems 

Our task is not ended, however, even wficn 
we have tfie receiver well calibrated. We 
must consider the great sharpness of timing 
on short waves; compare it witli the broad¬ 
cast hand. In the United States and Canada, 
exactly JUi broadcast chiiiuiels are in use — 
(Continved on patje ()5M) 


Short-Wave Operation from a "B” Unit 

By L. H. HOUCK 


T he method of adapliug a B“ power 
unit to short-wave receiver opcralioii, 
show'll here*, is not otVered as a pana¬ 
cea; hut the short-wave listener who follows 
it carefully will tind better reception than 
he call obtain w'illi batteries, aud most sets 
will he more easily handled. 

This unit was especially designed for a 
haltcrv-iiiodcl *‘Super-Wasp,*' which did not 
take kindly to ‘M3" unit n]M‘ration. ('I’liis 
coimnent has no reference to the later A.C. 
‘•Supcr-W’asp* iiiodt'l, which has since he- 
come available. However, inaiiv ]>co]»lc will 
prefer the (iist model, because of ils iii- 
cor])oration of the *71A tube. While the 
special *27 lube u.sed in the A C. model gives 
ipiict operation, in most eases i1 Ls found 
that I'.lie volume is eon.siderahly lowered.) 
"I'lie ”Su))er-Wasp" was operated for a pe¬ 
riod of about two months w'ilh battery eipiip- 
meiit, exactly as speeitied, and a earefill 
chart kept of tlii' result.s. 'I'heii, after sev- 
er.il ‘M»" units had been tried on it with¬ 
out .S]iectacular results, it was decided to 
a.s.seinble one from s]>arc ]>arts aud kec]» on 
making changes until a w’ay was found to 
giv(‘ results that would eipia) or lieller bat- 
li*ry operation. Tliis was (lone; though 
some cri'dit must he allowed fur the fact 
that we have hecoiiie more familiar with the 
operation and eharaeterislies of the set. 

.\s shown hy the diagram, a standard 
hook-up wa.s used, with an extra choke coil 
I. in the )) 0 .sitive l(‘ad, aud an extra I-mf. 
condenser C. However, it was found to 


work as w'cll w'ith the condenser bank left 
at 14 inf,, but divided hetween the eliokes, 
with at least 8 inf. aero.ss the output. Va¬ 
riable resistors (C'larustats) were placed in 
.seii(‘s with .all the leads except “H—.** Willi 
these set ?ls near zero as ]Mi.s.sil>)c, a good 
short-wave station was timed in (we n.sed 
KOK\, as we are located on the Pac'itic 
coast) and, when it was at about normal 
volume, the irsislors were all adjusted, 
without reftueiuc to soilage iTadiugs, for 
the etfeel on the signal (piality and strength. 
It was fnniid that for taeh resistor there 
is a certain sitting which gives ii'markahlc 
result.s. A surprise awaits tho.se who carry 
the i-xjuniment to this point before taking 
voltage rending.s, as tliese will not he any- 
svhere near what you expect. 

When once adjusted, the .s(‘ttings .slioiild 
lu* untouclu'd until it is necessary to change 
a tube, when llic i»Iate voltage of that lidic 
must !»c regulated. 'Die use of the two 
resistors shown in the lead is dc- 

siralde to periuil regulation on the detector 
and tlie .screen-grid voltages .soiuirately. 


Ill working up to the point of adding the 
third choke, it was found that a pair of 
Ilia Idled coils, one on the negative and one 
on the jicsitivc side of the eireuit, gave 
decided hum. This could not he altered hy 
changing the values and coniu'ctions of the 
condensers; if the ojieration was 
smooth and (pnet, it invariably developed a 
liea\y background noise in icgeneralioii. 
With the eireuit shown, operation is as (juiet 
as with batteries, with an extremely low 
noise level whim the regeneration control is 
turned up to the oscillating point. Several 
stations which had never been beard on 
battery operation w'ere brought in with the 
aid of this supply unit. 

While the idea of adjustable plate voltage 
is not new', it is .sometimes nece.ssary to re¬ 
sort to nil the tricks in the hag in connec¬ 
tion with short-wave reception. .\lso, while 
our I node r II tubes are not su]>poscd to be 
critical as to plali* voltage, if used at their 
rated capacity, they w'ill 0 ]>eratc more efii- 
ciently wnth adjustable voltages from lOd 
inclet’S down to 20. 


itb*. Jlouck adds an e.x'tra 
section ahead of a stand 
ard “D unit, and finds it 
iTry satisfactory to of^cr- 
ate a short 7vave receiver, 
.in adfustable voltage di- 
zdder is necessary for best 
results. 
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Correspondence From Short-Wave Fans 

What Our Readers Are Hearing and Doing 


SMOKT.\VAVE STATIONS 

UditoT, Kadio-Craft: 

An Italian siation, heard several times lately, has 
given its call as 3UO; it is ilie new l2-k\v. station 
tniilt for Radio Roma (Rome, Italy) at Ceccliignola. 
Testitig waves are 25. -I and 80 tneters. It is sup- 
jiosed to lie on after 10:30 a, in. 

\'K2.MK verifies reception of GHX on 15.55 
meters. These are c.xperimental broadcasts. 

I have heard so many strange Spaniards that I 
have just given up. I hear from the Short-Wave 
CInl) members in the West Indies that tliere are 
stations at Medilum. Colombia; Barramiuilla (two) 
Colombia; Las \'egas, Dominica; somewhere in 
Venezuela; Manizales (two) Colombia; Santiago, 
Chile; Santiago. Cnlxa; Havana (two) Cuba; San 
Jose, Costa Rica; and CM6XJ at Tuinucu. The last 
is authentic, as Mr. Jones, the owner, is a mcnilicr 
of the Club. (I have just received a new memlrer 
from Germany and another from Kingston, Jamaica. 
Both mention Kadio-Cr.aft.) 

There is not, and never was a short-wave station 
at Joliannesburg, South .Africa. The station officials 
claim this was started by some fan’s picking up a 
harmonic, and failing to recognize what he had. 

A station on alx>nt 31.48 meters (WG\*s wave) 
has licen heard here many times near 5 p.m. E.S.'l. 
This seems to check uji with the Eiffel Tower. 

Arthur T. Green, 

B<>.r 713, Klondykc, Ohio, 

(Mr. Green, who is, perhaps, the most successful 
short-wave broadcast listener in the United States, 
has written for this issue of Radio Cr.sft the first 
of a series of articles on iiractieal short-wave broad¬ 
cast reception; which will be useful to the Iwginncr 
and, i>ossihly. even more to the experienced listeners, 
in getting the most ont of their equipment. Other 
listeners scinling in station rejmrts include Kniil 
Iliisemann, Xo. Hazleton. Pa.; George C. Starry, 
Brooklyn. X. Y.; Roy E. Goad, Filbert, \V. Va.; 
P.agc Taylor, Detroit, Mich.; and Edwin Afflerbach, 
Quakertown, Pa.— Editor.) 

PARLEZ-VOUS I KANCAIS? 

Editor, Radio-Craft: 

I have read your mag.azine since it first came 
out, and think it one of the finest on tlic market. 
I am experimenting with a three-tiil)e regenerative 
receiver, and have heard alont thirty stations, not 
including cotlc. One of these sounded like a for¬ 
eigner, but did not spc.ak a word of English from 
the time we tune<l him in until he signed off. 
Like Mr. Starry, I think it is provoking to listen 
to a station and not hear him .announce. 

I wish to commend Mr. Green’s short wave bul¬ 
letin for the short-wave listener; it is one, of the 
best. 

Is it possible to hook tip .an .\.C. screen-grid 
tnl)e. wltfi D.C, on the filament, as a radio-fre¬ 
quency amplifier on short waves? 

E. W. Redman, 

400 East Lafayette Ave.. 

Baltimore, Maryland. 

(An A.C. screen-grid tube may he hooked up 
tvitli I).C. on the filament; in fact, this is standard 
practice with antornohile r.adio receivers, which 
are ojieratec! from an .automatically-chargctl hatiery. 
However, the inter-clcmcnl cajiacity of the '24 is 
higher than that of tlic ’22; the merit of the 
former, on short waves, is th.at it may !« operated 
from a power transformer. For battery use, the 
*22 seems preferable. 

Mr. Redman's objection to exclusive foreign- 
language anuoinicemeiits will be heanl sympa¬ 
thetically by many listeners. However, it must be 
remembered that English-speaking people are, .after 
all. In a minority in the world covered liy short 
waves; and every station m.iy be expected to use 
its own language on most occasions. At the time 
we rca<l this letter, there hay lieforc us the I'rencli 
radio paper IA.A$itciniC with an editorial, “English 
Spoken,*’ expressing the opinion that announcing 
in English is lieing overdone and th.at the I rench 
language, liccansc it is ‘*thc most wonderfully pre¬ 
cise, logical and harmonious in the world.'* shotdd 
be used for international broadcasting, as for in¬ 
ternational conferences. Important European .sia- 
tions give programs in several languages, usually 
including Englisli, hrcnch, German ami Spanish 
.as the principal international languages; and the 
first three, as well as Esperanto, are ttsed in the 
Orient. — Editor.) 


SHORT \VA\ES IN KANSAS 

Editor, Radio-Craft: 

Mr. Raymond .McComb wondtrs if the central 
part of our state is too far away from Europe for 
short-wave work. I Can assure liim that it is 
not, for 1 enjoy G5S\V on the lou<l speaker; I get 
it easily any time. Some of the Hollanders have 
also l>een brought in, though I have not as yet 
received their verifications. The U. S. has been 
raked from corner to corner with my new receiver 
(about the fifteenth I have built) and very shortly 
1 am going to drop everything else and see just 
what this little set will do in a 24-hour test. I 
shall be very glad to conmuuiicate with Mr. Mc¬ 
Comb, or anyone else interested in short wave work. 

R. S. Mofff.tt, 

Bor 104, CoyvUIe, Kansas, 

I have never seen a report on short-wave re¬ 
ception in this section. 1 receive the U. S. and 
Canatia in fine shape on detector and one audio; 
I think it would !*e iH)Ssihle to get foreigners with 
a larger receiver. Schenectady comes in excep¬ 
tionally well with very little swinging, good volume 
and excellent tone. Perhaps the best feature is 
the negligible amount of static below 40 meters. 
I will be glad to enter into correspondence with 
short-wave experimenters to exchange ideas, and 
help if need be. 

Lester F. Wi.so, 
Argonia, Kansas, 


I have repeatedly heard G5S\Y, VK2MK. G5G\V, 
GBS and a few otlicr European and Australian 
phone stations. I have liecn in the amatenr game 
for several years, and these were picked up while 
1 was working with otlier stations. I use a two- 
step Schuell receiver that 1 built two years ago; 
and I have yet to be shown a screen-grid set that 
works better, 

H. A. M1I.I.ER. \V9CDP, 
Cozvker City, Kansas, 


DIRF.CT AliHIAL COUPLING 

Editor, Raiiio-Craft: 

After adding another stage of audio to the *‘Craft- 
Box” (Octolier Radio-Craft) .Ttnl putting a variable 
resistor .across the first .\.l'. secondary, I am get¬ 
ting good icsnlls on foreign stations. T find that re¬ 
sults arc much improved without the aerial coupling 
comlenser; just bringing the lead-in to the *22 tube 
c.ip. I h.ive l>ecii listetiing to \ K2ME and other 
foreign stations. 

XiCK Gauc, 

21-36 A2nd St., Astoria. .V. P. 

(The purpose of the .aerial condenser is to bring 
the constants of tlic antenna to the best value under 
varying comlitions. If the .aerial is exactly the 
rigid length and cap.acity without it, so nnich the 
belter; hut without this .adjustment, it will usually 
cause ‘dead spots” on the timing dials.— Editor.) 


SCRFEN-GHII) DETECTION 

Editor. Radio-Craft: 

Where are all ihe short-wave fans? From thou- 
sands of them, only a few letters come in. Their 
contributions would not only pep tip the magazine, 
but they won hi be most interesting to all re.aders, 

I use a completely-shichleil screen-grid set with 
a tuned R.F. stage and a screen-grid detector of the 
sp.acc-charge atitodyne type, with hut one stage of 
resistance-coupled audio. Results have l>ceu most 
gratifying: in two weeks’ time I have h.ail 35 
stations Itelow 60 meters, including \’K2ME. 1 

heard the Ryrd program rebroaocast from New 
Zealand. The regeneration control on tliis set can¬ 
not l)c beaten; it performs well, too. on tlie broad¬ 
cast band. I wouhl like to hear from anyone else 
who is using a screen-grid short-wave detector, 
Chari.f.s Zelaitf.s, 
Lincoln. Kero Hampshire. 

(It is the endeavor of tliis department to carry 
as many letters from short-wave fans as our sp.ace 
will permit: it is necessary to select those which 
carry most practical information as to foreign sta¬ 
tion schctlulcs, or constructional details, rather than 
the majority wliich merely tell aliout hearing well- 
known St .at ions. The more letters we receive, the 
wider will he the range of interest from which to 
aelcct.^Editor.) 


IN DEFENSE OF SKIF-DISTANCE 

Editor, Radio-Craft: 

I think Mr. Green is very much mistaken when 
he says “there is no such thing as skip distance, 
except for tlio first few miles.” That being the 
case, I would ask him how long he has been oti the 
short waves? Let him try the 20-niCter band any 
morning and see if there is no skip-distanCe. kor 
the past twelve years I have been an amateur, and 
for the past three 1 have been working on 20 meters 
consistently; so I liave had a cliance to study the 
vagaries of these waves. The only time anything 
inside of 1,000 miles is heard is in the afternoon. 

This has proved to be the case wiicrcver i nave 

been, all over Canada from Winnipeg to New¬ 
foundland. 

While there is a lot in l>eing able to operate your 
receiver, no amount of knowledge can bring in a 
station where skip ilistauCe is effective. I wonltl 
like to have Mr. Green drop in anytime he is up 

this way, and I’ll show him some real skip-distance. 

\ alentise Sharp, yE3ES, 

336 Sydenham St.^ Kingston, Ont. 


HOLLAND TO NEBRASKA 

I do not think Kansas is too far from Europe for 
short-wave work; as I have received PLE, Ban¬ 
doeng, VK2ME, Sydney, KIO, Kahiilni, Hawaii, 
I)l\ . Xauen, several of the Dutch stations, GSSW, 
several phone stations in England, France and 
Argentine, .ami XI) Mexico City. I use a Pilot 
“Snpcr-W.asp” with a special .audio amplifier, which 
I wired myself, using a '50 power tube. Batteries 
arc used on the ’22 and detector, and a S-M 
“Hivolt” unit for the audio end. I have a Utah 
“Stadium’’ tlynatnic speaker, mounted outside my 
radio service shop; and I have put PHI and 
GSSW on this speaker so that they could be heard 
for two blocks (these were their own transmis¬ 
sions. .and not relays). I would also like to know 
if the other short-wave fans miss Amos ’ti Andy 
since KDKA stopped putting them on tlie short 
waves: we <lo ont here, because we could get them 
early in the evening only in this way, 

Lionel W. Kinsev, 
Humboldt, Kebraska. 


CORRESPONDENTS WANTED 

t am making a collection of pliotogr.aphs of ama¬ 
teur’s short-wave receivers and transmitters, ami 
would like to have .all am.ateiirs send in theirs. Any 
pictures, station, set, or its interior will be ap- 
preciaied. 

Joseph Bright, 

826 East 221 Street, 

Kerv York, S. F. 

(Or, what have you?— Editor.) 


Why not give the power of the short-wave sta¬ 
tions, as the radio logs on long-wnvc stations do? 
ilt keeps tut busy, at prcscixt, trying to get the 
right letters and zvarvlcngths. — Editor.) I wonltl 
like to corresjiond with anyone, and will .answer 
any Icllcr. 

W. C. Goscii. 

296 Peek Street, 

New Haven, Conn. 


will be glad to help any readers of Radio-Craft. 

Ben F. Locke, 

Box 117, Route 2, Seneca, Mo. 


I have l)ccn working with radio for five years, 
and would like to corvespoml with any fans of my 
age (15) or over. 

Arnold Simmons. 

2921 Burrell Place, Detroit, Mieh. 
(We arc waiting for someone under 60 to ie<jucst 
correspondence from younger fans,— Editor.) 


T would like to Communicate with some “ham” 
who has the plans for a cheap, efftcieiU C, W. 
Ttansniittcr working on ’01 As, ’1 2s, or ’71s; ami 
from someone who has built a “Stipcr Wasp’’ 
.adapter to work with an A.C, broadcast set. 

Bill Finch, 

800 Forest Hill Boulevard, 

West Palm Beach, Florida. 
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Modern Sound Projection (U) 

e Few Notes on Practical Maintenance Work 

Some advice to the junior projectionist on the practical problems 
of keeping disc or film equipment in efficient condition 

By LAWRENCE E. HEAPllV, JR. 


O Nl:^ of llie most iinplensant things 
tliat can liappeii in disc repriKliic- 
tidii. and one tiiat happens all too 
fir{|ucntiy, is the stnirul going out 
of synclirniiisin with the picture. An alert 
projectionist, luiuever, iiia\ do mueli to cor¬ 
rect this faulty (»r at least help it. if tie is 
willing to spend his time outside of show 
time to gain the necessary skill and ex- 
]>erienee. Eerhajis the tirst thing to look 
at is the turntalile anti reproduce?-. 

Start your motor and tiring it up to 
normal Sjieed, arut rest your hand at sonic 
eonvenient plate on the tiirntahlc l>ase in 
order to tletermine the amount of vihia- 
tion jiresent, then take the piek-iip in your 
hantl and nede the vibration there. Of 
(‘ouise, you will leadily realize that vibra¬ 
tion in either the turntable or pickup is far 
from being desirable. 1 f you feel that these 
parts aie undergoing midue vibration, try 
to tletermine the source of this vibration; 
which may be in the enuplings, univeisal 
joints, worn gears, improper alignment be¬ 
tween projector and turntable, etc. De¬ 
termine the cmi.se of any viliration and, if 
possible, remedy it. If you are getting oc¬ 
casional vibration iroiu extraneous sources 
(such as walking in the booth, slamming 
doors, street cars passiuir. trucks, etc.) it 
might help to inserl a piece of hhK*k cork 
or heavy tough rubber under the legs of the 
turntable as well as the projeetoi-. Uc 
careful not to use too much, and to sec that 
it is placed so that the legs will not **ci*eep.*’ 
Now determine tliat tin- turntable is abso- 
lidely level, by placing a, spirit level on it 
in all direct inns. If the table slants in any 
direction level it by means of the screws, 
clamps, or wlialever adjustment your ]iar- 
ticular cipiipmenl eiuhodies. When your 
turntable is thus aligiieci. see that the le- 
pi’odiicer or pickup is in line; that is to 
say. when the needle is jilaeed in the needle 
recept.iele all the way. no part of the record 
<*an possibly ctmie in contact whth any part 
of the piek-uj). 

Sec that the {)ick-up arm ‘‘rides’* cor¬ 
rectly. To asecrtiin this, t ike a iccoihI 
wliieh is smooth on one side and place it on 
the turntahhs smooth side up; put a new 
needle in the pick-iij) and start your turn- 
tahh-, bringing it up to normal running 
sjieed. Place the needle a I the )ioi?it near¬ 
est to the center of the reeor<l. It should 
ride naturally to a position, about two-thii*<ls 
of tlie Way lo the outside of the record, 
where it should reinnin, no iimiter liow^ long 
you let it run. Now place the necdh* (with 
Ifie turntalile still running) as near the 
oiitenuost part of the tecoid as ))OSsihle: 
and it should naturally ride to tlic same 
pcisition as he fore, twm-tliirds of the way 
across to the outside. 



1 


The entire quality of reproduction from film 
depends upon the exact alignment of the sound 
aperture over the sound track on the dim. 


If the piek-up docs not perform in tliis 
maiine?-, eitlier the bearing on the piek-up 
arm does not permit free motion, tlie |>ick- 
up arm is not weighted or counter weigh ted 
p?o]icily, or the arm support is not level. 
Aon may easily tletermine this hv experi¬ 
menting until >ou get the tiesiretl lesnlt of 
the pick-up riding to the position approxi¬ 


mately two- thirds of the way across tlie 
SI I loot li surface of the record to the outside. 

Witli your turntables and piek-u]»s ttiiis 
in align merit aiul free from vibrntitm you 
have eliminateil a grefit deal of the source 
of troiilile experienced with “going out of 
sync.** so far as \oii and your machines arc 
eoneej-ried. A earefill check at regular in¬ 
tervals, to see tliat your machines stay this 
way. is also a wise plan to adopt. 

Problems of the Needle 

A"ou will lind that a ret*ord will some- 
runes ‘‘single-track*' or Jimip a groove, in 
spite of all your ctTorls to prevent it. It 
is. of course, presumed that you alwniys 
cheek the needle you are inserting, to see 
that it is absolutely perfect: also that you 
replace the needle after each and every 
record. M'oo inueli stress cannot he laid on 
this point; for the would-be “economy’* of 
rejicatiiig oil ncedh‘S will show up t the 
box of lice with loss of business due to the 
sacriku'e in quality, not to mention the dam¬ 
age done to the records by this practice. 
A'oii will hiui wlien r iecor<l jumps with a 
full-tone needle, that if. the next time and 
thei*eafter, yon use a half-tone or a low- 
(Coufinned on patje GGl) 



FiiH. A 

'Ihe sound ondilin head, iviih the exciter lamp opposite the lens assembly leading to the cell 
It is adjusted h\ the knurled tvheel. Xotc the spare lamp at the extreme right, ready 
to replace the other instantly if needed. (Cq^rtesy De Forest Plionortlm.) 
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The Cooperative Radio Laboratory 

Sonic reiiihiisceiices of old-time radio experimenting, and a dis¬ 
cussion of the effects of varying types of detection on the Loftin- 
JVhite direct-coupled audio amplifier 


A r i'lin writinj,^ this Cooperative Labo¬ 
ratory (leparliiienl lor a siremioiis 
period of several montlis, wv have 
been eoiisiilerably eneonra^eil by 
the receipt of many leltei's otVerin^' rciilly 
constructive sii|r^estions, 'i’o some of yon, 
it niuloni)tedIy looked like a one-sided af- 
lair. iis the continued suggeslions month 
after month have al\^ays l>een made by us. 
But it reipiires a long time for things to 
take liold. even in Uadiolarul. President 
Lliot of Harvard used to say Unit ’*the first 
hundred years are the hardest’’ when in¬ 
stituting a noM' procedure, 

Iloiuirahle mention for the best rx]>eri- 
nienlal suggestion received this month go*'s 
to it. P. Lowther, of l<»2nd St,, New York 
City, who says, in part: “;\s a conslant 
reader of your uiaga/.ine and a follower of 
the Ct>-()p. Liih, I want to tell you a word 
about my experimmls with the Hylnid 
Crystal set. I huilt one that, is satisfaclory 
in cveiv way, and have* no trouble wilh the 
sensitive end of the crystal, hecausc I 
grounded it with a .OOO-mf. (‘ondenser. The 
reason for Ihls is simple nol ;ill the R.P. 
wave is rectitieik and what \s not rectified 
is by-passe<l. Xo shielding recpiiied.’’ 

Mr. Lowther then goes on to iiKoifion the 
ncc of a high-amprilical;if>n AC. tube in 
place of tlie standard low-‘hnu'‘ ’*JT type 
which was shown in the <»riginal circuit 
(page 2<il, Decern I >er IL\i)io-Cu.\m*). lie 
is using such a tube as tin* hybrid arul re¬ 
ports a considciahle improvement; for your 
edification, we heiewith prc.sent a drawing 
which lie furnished to illusirale hi.s point 
(Fig. I). \Ve cannot ])raise this stunt too 
highly, as it shows definiti*. original thinking. 
It is such development as thi.s that the 
Co-Op. Tail), is endeavoring to encourage. 
Mr. Lowther modestly says that it is sim¬ 
ple. but wc say it rccpiircd head work, 'fhe 
])cr foriuancc of his addition is not so ob¬ 
vious on the surface: in fact, a little ex- 
)ilanation is (juite in order. 

The regular Crystal-!Iyhri<l circuit did 
not incorpnralc the grid-g?-oundirig conden¬ 
ser C which we have .shown in dotted lines. 
The crystal is extrcuiely sensitive to stray 



el sufjffcstcd improvement upon the Crystal 
Hybrid circuit is the introduction of the R.f. 
by-pass condenser hchvecn the crystal and 

the hybrid. 


By DAVID GRIMES 



M K. grimes has for many years 
been well known not only to the 
engineering profession, hut also to con¬ 
structors and experimenters. In these 
pastes, each month, he describes the 
latest circuit developments in simple 
lan^uu^e. 


currents, aiul tends to oscillate and hum 
unh*ss unusual shielding jirecautions are 
taken. Furlhciiuore, radio-frequency cur¬ 
rents passetl right on through the detector, 
and helped to overload the fust audio tube 
which is coupled t(» the deteclor l»v a re¬ 
sistor. Resistance coupling, as you know, 
]>asscs ratlio-freipicncy as well as audio cur¬ 
rents, and the R.F. t‘nergy is no longer use¬ 
ful after the detector. 'fhe presence of 
Mr. Lowlhcr’s gritl condenser allcviales all 
this, with little or no detrimental ctTecI. 
Von see, there is no excuse for placing auy- 
tliing but audio fiequtmcy on the grid of 
the Hybrid tul>e; hceaust* the crystal has 
been inserted to rectify the R.F- energy. 
.\nd tlic grounding coridcn.ser is, [iractically, 
an open circuit for Muse audio ciiinaits, 
while at the same time il practically grounds 
the high end of the crystal for U.l'. cur¬ 
rents. 'I'he extremely high ri’sislaiice of tlic 
erxsfal prevents lliis coiuU'Mser from short- 
cirniiting the tuning circuit which it would, 
otherwise, directly shunt. Gooil work and 
more power to you! 

Some Old-Timers 

Siicaking of the time it takes to start 
things, we have a letter that has just <‘ome 
to hand from I). E. Lawson of \Vist<‘r St., 
Phihuhiphia. who presents an int(nesting 
(pieslion on shielding the crystal liyiirid 
liihe. (He r-etVrs l(» us as “Reflex (ir iiiic.s.*’ 
thereby labeling himself as one of the loyal, 
old-time radio experimenters, ’flu* days of 
niir Inverse-Duplex circuits date hack, proh- 
ahly, hefor'e many of you became interested 
in radio work. These circuits dragged 
along several years and yel, Judging fr*oni 
the correspondence, tliere is only now an 


awakening interest in England in the In¬ 
verse Duplex. Incidentally iiune letters on 
reflex circuits have been received fraaii ex¬ 
perimenters in the United States in the past 
four months than were received for the past 
four years. 11 begins to look as if we would 
have III devote some Co-()]> Lair space to 
its most recent jrossilrilitics. It may take 
a hundred years more t«r pul over the In¬ 
verse Diqrlcx. Who knows?) 

Credit goes to Michael Sanloinaso of Main 
St., Charlestown. Massachusetts, who is ex¬ 
perimenting wilh the tandem tuner, work¬ 
ing out sharper tuning eircnits for eiystal 
o)reration. f. H. Wyatt (rf Crrtnniit drove, 
I'lorida, i.s carrying un experiments witli the 
Crystal-Hybrid and tlic U\-21() tulre; 
hci'c's wishing you luck, since receiving con¬ 
ditions in f’lorida demand a good circuit. 

And say! .lust listen to this one which 
just came iu from V. H. Herndon who runs 
the Herndon Radio Shop of ()<lon, Indiana: 
“Well, here I come all drimesed np again 
Just lilce I used to when we first met over 
BXP (an early Inverse Duplex Sel), and 
became dee}), dycd-in-lhc-wool Inver.se 
Fans! Dycal so deep I doubt if it will ever 
be erased. How the name has been blessed, 
cusstal and damned—thrown and kicked. 
No one hut one of the early experimental 
gang will know; .and then follow it through 
to }>crfection in the R. G. S. Receiver. .lust 
to .show that an Inverse fan is never down, 
! decidtal to build the R. G. S. set and, 
hoy, how that set stepped out—and is still 
doing il!” 

Direct-Coupled .Audio 

So much for that. And now for a con¬ 
tinuation of oiir develoj)ment work on the 
di reel-coupled am|)lifier. You will recall 
from our last article that wt* were about to 
discii.ss the a|)plicalion of this new am})li- 
lication .system to standard radio receivers. 
C!ertain })oint.s were brought out as a cau¬ 
tion against placing tlie direct-coupled aiii- 
jiUficr iriinicdiatcly after the radio-frcepicncy 
circuit of the .scL Some diagrams, which 
show the replacement of the standard <le- 
tcct.or tube by I lie first tube of the diroct- 
coiiphal a III pi i tier, have been relca.scd. A\'lule 
this will work, as admiraiily ex|)lained hv 
Coiumaiider i, . H. Loftiu and Mr. S. Y. 
White—the Iwo cinimnd pioiu'crs in this line 
of exi)eriiiu*ul’ation—it is nc(*essary that you 
know of (‘crtain limilations in advance, Or 
you are liable* to <*ncount(*r dilliciilties. 

In tlic first place, your ])resent radio re¬ 
ceiver has been adjusted to operate on a 
dennite type of detector, and the radio- 
frequency input to this detector is dilVerent 
with every t>pc of detector lube. Figs. 2 
and have been inehid(*il lierewitli to ilhi.s- 
trate this }>nint. Fig. 2 shows the eonven- 
tional gritl leak detector which functions 
best with a slight ])ositive ])otential on tlic 
grid, indicated !iy a “C*’ battery. Such u 
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FItf. 2 Fin. 3 

a positive voltage on the grid, a tube acts 

as a high resistor; with a negative bias, its 

interetemeat capacity makes it a small 
condenser. 

positive voltapc on tl»e prid makes this 
eircuit present a resistance between the 
prid and lilamenl, as indicated at “li.” With 
**C’-hias oi)erati(>n, as }>rcscnted in Fip. .‘h 
the prid-fihnnent circuit olVers a ]>nre ca¬ 
pacity, illustrated by “C” within the tnhe. 
You see, the prid draws no current in the 
nepativc-*‘C”-hias system, and the tube re¬ 
mains a true condenser; but in the prid- 
leak type, the prid becomes a small ])late 
and draws current, thus creatinp conductiv¬ 
ity across the tuninp circuit whicli works 
into tlic detector. 

Now, most radio-frequency circuits which 
were di-sipned to work into the prid leak 
detector have been so arranped as to rely 
on this prid-tilament resistance as an oscil¬ 
lation dainjicner. Such radio circuits will 
oscillate liopelcssly if the prid-leak detector 
is replaced by a “C*'-bias detector, which 
offers no loss in the tuninp stnpe of the de¬ 
tector input. Hence, if your present set 
incorporates a prid-leak detector, it is im- 
w’ise to sw'iteli this detector jirecipitately for 
the first tube in the I^oftin-Whitc system, 
unless you are prepared to exj)erien<e some 
oscillation Irouldes. 'Ihe first tube in the 
direct-coiqded anqdifier really acts as the 
“C"-bias detector when the amjdificr is con¬ 
nected directly to the radio-fre<|nency sys¬ 
tem. 

Fip. 4 sliould be studied in connection 
with the ernphyvment of the direct-coupled 
Hol t in-White system as the detector-audio 
circuit of your set. Here the screen-prid 
tube has been employed as the detect or-first 
audiii combination, workinp directly into 
the single ’I'l ty]>e ]>ower tube; aiul this 
fact brinps u]> another jirceaution which 
should be taken. I'.xtensivc tests have al¬ 
ready convinced most tif the exjierimentcrs 
that the '‘J4 tube is better, in the f-oflin- 
Whitc first stape, than the lower-pain tnl>es 
such as the *27. Now, this ’2t* tube has a 
ditVerent in]>nt prid-filament capacity from 
that of the '27; the same observation applies 
to the battery types, in comparinp the *22 
with the *0I-A. ('Phis irq^ut prid capacity 



Fi^. 4 

A screea-grid tube may be nsed as a power de¬ 
tector, direct-cottpled to a power tube. In fact, 
here is a complete receiver. 


has already been imlicatcd, at “C,** in the 
tube in Kip. d.) It is necessary to remem¬ 
ber that this tube capacity is dir(‘ctly across 
the tuned circuit and thus acts as a small 
additional condenser supiilemcntinp the tun¬ 
inp condenser. Tims, the actual settiiip of 
the tuninp condenser will depend on the mag- 
nit lule of the tube capacity acraiss the tnn- 
inp circuit. 

This point is very important in a ra<lio 
receivan* which employs a paiip condenser for 
tuninp. The panp with the small midpet 
condensers has been ])ropcrly adjusted for 
these tube capacities. Now we suddenly 
shift to a detector tidie with an internal 
cajraeity quite diflerent fiann that of the 
standard tube. What is tjie inevitable re¬ 
sult? 'I'he last condenser in the panp is no 
lonper properly set to run in synebronistn 
witli the rest of the units. Of course, it 
may be readjusted; but you must realize 
tliat such a difficulty will be eneountcicd, 
or it will not be corrected and yon will 
wonder what your difficulty is. If sejiarate 



The characteristic cnri'c of a 2^-type screen- 
grid tube, acting as a detector. An increased 
signal tends to decrease the output of a direct- 
Coupled power tube. 

timinp coiuhm.sers are utilized, or if <»nly 
one tuned circtiit is connected directly to an 
aiitt nna, none of tlie above troiddes will be 
e.\]»crienccd. ]t i.s leally <pnte surprising 
to note the satisfactory reee}>tion pos.sible 
w'itli Just one tnnetl stap<’. Tlie residts 
will be* Confined to locrd stations; hut the 
selectivity is ])rctt:y fair, and the vedumc 
nnel epiality is excellent. 'Phis nnich is to 
be said in favor e»f the direct-eoiiplcd systetn. 

What is ^‘Driftr 

Still difficulties loom np in the baek- 
pre)nnd. Yon may think that wc are tryinp 
te) eliseourage yon in ye»nr cfTorts to try 
out the direct amplifier, bul we are merely 
trying to start vein otT so that you can 
aveiid the pitfalls. One e>f the important 
peculiari!ie‘S of the Loftin-While amplifier, 
wbe*n the first tube is us<el as the elctccte)r 
as well as tlie first aiielio stage*, is tlie 
tendenew for the varlems prid and plate* 
veiltapes tei dei>art from the esialilisbeel val¬ 
ues wlienever the raelio rcceMver is timeel 
in ein a strong station. This is e’eitnmonly 
re*ferreel to ns “elrift.*’ It is not inqiort.ant 
unless twe> or more pneiel .stapes of H.l'. 
amplifie'atiem are empleiycd and Uie stat.iein 
is of some strenptb. Many of the exjieri' 
mente*rs have not neilie^e'd it at all; while 
others have obtained inferieir results on 
their favenile preiprnm.s, anel have prema¬ 
turely blamed the system. 

'Pbe problem of drift rcejiiires a study of 


Fip. 5. Were is .s1u>\mi the plate-cnrrent 
eliaraeteristic of the ''21- operating as the 
(.letcete)!-. The grid input voltages are ap- 
j)Iie<l at the leiwer knee eif the curve, in or¬ 
der to enipbasize the deteetinp fimetioii; 
but it must be kept in mind that the curve 
is bent all the way up, and that detection 
takes place even further up the slope where 
the tube is nornially ojicrated as an audio 
amplifier. 'Plic incominp signal is indicated 
at “A.” 'Phe normal jilate current (before 
the station is tuned-in) in the *21- is repre¬ 
sented by the line 1-6. 'Phis plale eiinent, 
fiowinp Ihroiipb the plate-c<mplinp resistor, 
supplies the prid liias for the power tube, 
as discussed in last niontirs article. The 
grid bias on tlie jiowcr tulie controls the 
amount of plate curient in the power plate 
c*ircnit. Now, it should be obvious that 
the incominp signal, upon being rectified 
in the plale circuit, will increase the average 
plate cnirent to the line shown at 11-8. 
This ebanpc in the average plate current in 
the detector has long been known. In a 
grid-leak system, the ])latc current decreases 
iTpofi Inning into a strong signal; while the 
reverse takes place with the “C*’-bins de¬ 
tector. When this ])late current in the ’24 
tube increases, the cnrrciit drop in the plate 
eonplinp resistor and, eonsecpiently, the nepa- 
ti\c bias on the prid of the power tube both 
increase. In turn, this increased l>ias de¬ 
creases the plate current in the power tithe 
a nil, if the bias is carried far cnoupb by a 
large signal, the jilate current may be re¬ 
duced to a very small amount. The effi¬ 
ciency of the output tube under these con¬ 
ditions Hould be very inueb compromised. 

An Easy Remedy 

Mr. White has devised some very ingeni- 
i»iis eirenits for tniniiuizinp this effect, but 
our advice is to stick to a simpler pro¬ 
cedure. All of the above troubles can be 
av«>ided if the direct-coiqiled amplifier is 
in.serted after your present detector eircuit. 
Fip. fi shows a pos.sibility in this connection; 
here the <lcteclor works out into a standard 
rcsistance-eoupleil stape. If you are at 
pic*sent using a pi i<l-leak d(*teetor, the value 
of tlie plate resistor will be in the neipb- 
borliood of 100,n0() ohms. A “C'*-bias dc- 
b'Ctor, on the other band, will require a 
somewhat higher value—around one-half 
niepobiii—to give pood audio epiality. The 
*24 biph-pain tube has been lejilaccd by the 
*27; for the detector affords some amplili- 
ealion, and the full amount would lu* im- 
riceessarv if the *24 were retained. ('I'lic 
exact resistance values have not been ])la<'<*d 
on the drnw’inp; because Ibis might lead 
{Ctnifinued on potfe (101) 



I it It a detector of ordinary type, and a first 
audio stage of ordinary amplifieation, many of 
the undcsired react ions possible in a direct- 
coupled system arc avoided. 
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p' SPECIAL ISOTICE TO CORRESPONDENTS: Ask as many questions as you like, but 

please observe these rules: 

l urnish sufficient information, and draw a careful diagratn when needed, to c.rplain your meaning; use 
only otic side of the paper. List each question. 

Those questions whieh arc found to represent flic greatest general interest 7vill be published here, to the 
extent that space permits. It least fire weeks must elapse between the receipt of a question and the 
appearance of its answer here. 

Inquiries can be anstvered by mail only when accompanied by 25 cents (stamps) for each separate question. a 
0//frr inquiries should be marked "For Publication/' to avoid niixundersfunding. 

Keplies, magaerincs, etc., cannot be sent C. O. D, ✓c 



“A\IB \SS.\I)OR FOUR” 

(63) Mr. A. G. Smith. Daly City. Cal. 

(1,>.) If it is possible. J would like a circuit 
diagram of the "Amliassailor l■■onr■* receiver altered 
to use a screen-grid IuIjc in the i>osition of the first 
stage of R.l'. I hayc assembled aljout eleven of these 
sets and every one of them is working very well; 
and. with a screen-grid tube properly iticort>orated in 
the circuit, the results should l>e even better. 

(A.) “llefore” and "after” diagrams of the 
‘’Ambassador Four” showing the manner of con¬ 
necting into circuit a screen-grid tube, arc shown 
in this department. (l-ig. 063.) 

The electrical values of tlie parts used in this set 
are as follows: Cl, C2, .OOOS-mf.: G3, ,001-nif. ; 
C4. .0002S-mf.; C5. 2 mf.: C6. .01-mi.: C?. 0.25 
nif.: C8. 0.25-nif.; Kl. 30 ohms; R2. R3. K4. fila 
inent liallasis of the ’‘one-tuhe'’ type: K5, 2 megs.; 
K6. 15 ohms tapped at 10 ohms. Tl. '[’2, tiic .\.l'. 
choke, ami C5 arc the usual audio conn>oneiits. 

The constants for LI an<l L2 are as follows: Ll. 
0 turns of No. 26 D.S.C. wire on a tube 2f<i in. in 
diameter, for the primary, and 26 turns of the same 
size wire for the secondary. 1^2 has a 6-turn 
primary, center-tapped, wound on a 2^i in. form; 
a 26-uirti secoiulary; and a U-iiirn tickler, the 
latter wound on a rotor 1]/^ in. in diameter. The 
distance hetween primary and secondary should he 
■Ijont 5/16 in. It is rccomincndetl that, if coiiveti 
ieiit. the primary of L2, when iise<l with a screen- 
grid tnl»e. l>e increased to 10 or 15 turns; the best 
value de])cuditig upon the selectivity required by 
local reception conditions. 

1 lie only changes require*! in the circuit con¬ 
nect ions of the ol<l receiver are indicated at the 
left of the larger schematic; the i»art of the latter 
to which tlie smaller <liagram relates is set off by 
a dotted outline. 

Comparing notes, it will be seen that the center 
tap on the primary of L2 is not used and C6 is no 
longer retptired. An addeil ‘’1,” tap is shown, sup¬ 
plying the screen-grid with its required |K)teniiaI of 
almut 45 volts (of course, if the detector works well 
with tlie plate held at the same potential, only one 
“Lf tap is required). The ?»y-pass condensers C7 
and C8 are ahsoliite requirements; the low-voltage 
filament requirements of Vl are met by adding K6 
to the circuit wliich provides also a small “C’ bias 



bVpwr. 


^ 'B*£LiMlNftTOR 


signal 

OOTPyT 
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^ ^HQ. 06 .TE.crOR 


Fin. QGA. Abotte. how to connect units 

in jfCries like batteries; care must be taken that 
the units have not a common ground. lielozv. 
the prc-.wlector and superheterodyne systems, 
compared. 


for the control grid throngli the volt.Tge d'op across 
it. 

Whether shielding is required for the circuits of 

1 must lie determined by exiieriment. I'ccause of 
the rather large <linieiisioiis of the Ambassador coils, 
really good sbiehls must of sucb large protiortions 
that they are iiiconvenieni to install in most sets; 
but a conipromise, in size, may I»e secured by care¬ 
ful attention to the fnmlarncntals of shielding. It 
is jiossible that the limited degree of shielding 
atTorded by a vertical aluminum or copper plate, 
between i!ie components of the first and second 
stages would be sufficient to prevent circuit oscilla¬ 
tion due to over all feed-back. 

ft should he noted that certain 'Wmhassador'’ 
A.r. transformers arc wound with resistance wire: 
as a result, tlie *‘U’* supply necessary to ohtaiii 
approximately the voltages indicated in the diagram 
at the plates of the A.P*. or tlctector tnlies, must 
have, at the laps, voltages greater than those shown 
in the diagram. Of course, a check of the plate po¬ 


tentials with a high-resistance voltmeter will im¬ 
mediately indicate the voltages actually present at 
the plates of these tulies. Tlie grid voltages do not 
retpiire to be other than as s]>ecitiejl. unless the 
tidx's have characteristics that are a hit erratic; a 
milliammetcr in the plate circuits will check this 
possibility. 


ADDING ELIMINATORS--SHORT¬ 
WAVE PHONE—UNTUNED 
AMPLIFICATION 

(64) Mr. William Uell. Winbor, i*a. 

(Q.) Can two ‘’I*’* eliminators, each delivering 
180 volts, be booked up to tleliver 360 volts? 

(A.) Tlie niamier of connecting two alternating- 
current "il’ units to ofitain the total output is 
shown in Fig. Q64. The high-voltage lead to the 
set is hroken at X and the second “IF’ sn])ply con- 
nected into circuit; the highest positive lead of tlie 
fir.st unit is joined to the negative lca<l of the second. 

Hefore connecting the increase*! oiitpiit to a re¬ 
ceiver. the latter should he e.xatnine*! to deterniiiie 
whetiier tlic hy |kiss condensers witliin the set, from 
Max" to "K — '* arc capable of operating at 
tlie increased ]M)tctitiaI. 

(O.) Wliy is it not possible to receive distant 
programs at night on five meters? 

(A.) Wavelengths in this region have not been 
assigne*! to broadcast service, and there are no 
programs. Experimental work is being carried on 
at wavelengths of five meters and less, loth hy co<le 
and hy phone; however, at such higli frequencies, 
ahsoriition of the wave is very rapid, and satis¬ 
factory transmission is possible only when the radia¬ 
tions are fncused like the rays of a searchlight. As 
most of the signals are thus concentrated into the 
form of a *'l>eam." it is difficult to receive except 
in this one *lirection. and within a comparatively 
short tlistance of the transmitter. The paths followed 
by these extremely short waves are not yet thor¬ 
oughly tinderstoo*!: and s[iccial receivers are neces¬ 
sary for their reception. 

(Q.) After rcailing the <lescriplion of the ‘‘1930 
Electric” receiver in your Novernher issue, the 
<|nestion arose in my min*!, whether the idea of iiii- 
tuncil stages coubl be applie*! to other receivers. 
l*leasc answer whether a superhcter*xlyne, for ex- 
(Continucd on page 668) 



Fig. 063. At the right, the ^'Ambassador FotiP' receiver as originally designed. Its first R.F. stage, indicated by a dotted square, may be replaced by 
the scrccn^grid stage shown in the dotted panel at the left. Necessary changes are described in the te.rt. 


























































































































CPpen this 

REE BOOK 


and you open 
the door to 


CCESS 


Y ou, too, can be trained for a l)ig-tiine 
radio jol) . . . Clip this coupon now and 
send for this FREE BOOK . . . Read ii page 
by page . . . see for yourself why tliousands 
of fellows just like you are now making from 
$50 to $100 u week. This free hook gives 
you 40 fascinating pages of i)ictures and 
text, all about RCA Institutes, the only 
school that is endorsed by the Radio Cor¬ 
poration of America . . . The school that 
actually sends you radio instruction diiect 
fiom RCA . . . the very source of radio 
achievement! 


outlay of screen-grid apparatus given to every 
student of this course. You learn how to solve 
every radio problem such as installing, repair¬ 
ing and servicing fine sets. This is the training 
that will help you to make money in radio! 

RCA Graduates in Big Demand 

For more than 20 years, there has been a well- 
paid position in Radio waiting for practically 
every graduate of RCA Institutes. This is a 
record unequalled by any other school. Only 
the vast resources of RCA could give you this 
practical training. . . 

Send for this Free RCA Book 
"/{rtdto ... the Field 
of Ihdimilcd Opportunity** 


Easy to Learn Radio 
At Home in Your Sparc Time 

Let the RCA Institutes Home Laboratory Train¬ 
ing Course give you the real inside facts of 
radio . . . quickly and easily. Use your spare 
time to train for success with the remarkable 


Start today on the road to Success in Radio... 
Send for this FREE BOOK. Every page is 
packed with pictures and text telling you all 
you want to know about RCA Institutes, the 
oldest and foremost Radio training organization 
in the world. Radio can easily be YOUR ROAD 
TO SUCCESS . . . That’s why you should 


Clip this Coupon I%"OW! 

RCA INSTITUTES, INC. 


A Division of 
Radio Corporation 
of America 



RCA INSTITUTES. Inc. 

Dept. UC-C, 75 Varick Street, Xcw York 

Gentlemen: Please send me your FREE 40-pftp:e book 
which illuatralea the brilliant opportunities in Radio 
and describes your laboratory-method of instruction 
at hornet 
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Radio Books; 

by John F. Rioiiu 


Servicing with a Set 

(Continn€il from patje <»R0) 


lOnaiyzer 


luive found popular appeal. They 
Iiavc proved of cxlreine value to the 
service man and the experimenter 
i)ecause they are written specirtcally 
for the practical radio worker in 
language he can understand. 

“THE MATHEMATICS 
OF RADIO’’ 

is a simplitled version of the mathe¬ 
matical ])roblems encountered in 
j^ractical radio work. Price, i?2.15 
postpaid. 128 pages. 

“THE TROUBLE 
SHOOTER’S MANUAL” 

is a book for the service man and ex- 
])crinienter, replete with ])ractical 
trouble shooting information and 
contains about 150 wiring diagrams 
ol old commercial radio receivers. 
Price, $3.50 jjostpaid. 240 pages. 

“THE TREATISE ON 
TESTING UNITS” 

contains wiring diagrams of modern 
service eciuipment. Price, $1.10 post- 
jiaid. 48 pages. 

WIRING DIAGRAMS 

package number 1 supplement to 
John F. Rider's “Trouble Shooter’s 
Manual” is now ready for distribu¬ 
tion. Here is an opportunity to 
secure wdring diagrams of the mod¬ 
ern screen grid receivers at a ridicu¬ 
lously low price. 115 wiring dia¬ 
grams, size 8j^ in. x II in. punched 
rlnee holes suitable for loose-leaf 
binding, covering screen grid receivers 
))roduced by such manufacturers as 
tnebe, Crosley, SlroinbeTg-Carlson, 
J'ada, Stewart-Warner, Jvlison. Fv- 
ercady, Silver-Maishall and others. 
Jhice. $2.50 postpaid. Write for list 
of diagrams and books. 

RADIO TRFATISE CO., Inc. 

1440 Broadway New ^"ork City 

■—--- Coupon - - 

RADIO TREATISE COMPANY, Inc., 

1440 Broadway, New York City. 

- Send me Rider’s “Math of Radio” and I will 

pay posimaii $2.15 pins a few cents for service 
charges. 

.. Send me Ri<ler’s ‘ Trouble Sliooicr s Mannar* 
and I will pay postman $.h50 plus a few cetits I 
for .service cliargt-s. i 

.. Send me Rider s • Tesiing: Unit Treatise*’ am! ' 
I will pay postman $1.10 phis a few cents for 
service charges. 

.. Send me 'WirinR DiaRinm F.ackape No. F* and 
I will pay imstman $3.50. plus a few cents for 
service cliarires. 

- Send me tlic “Troulde Shooter’s Manual” and 

the Diaitram PaeVape and I will pav postman 
$5.50 plus a few cents for service charges. 

Tt is understood that if T am not satisfied, I tnav 
return the above within 10 days and get my money ' 
back. 

NAME .. . 

ADDRK.SS . 

CITY . STATE . - 


Other Features 

Pefcninjr uow In the accessories desig¬ 
nated i»y letters., we lind they may be used 
as follows; 

A and U are to test A.C. line-volt ages, 
through cord 1 (t'ig. A); after tlte lest is 
made this must be renioveil, or the l)hig 
pulled from the line .socket. Line snpjdies 
alM»\‘e 1’20 volts may he read by connection 
to the higher voltage terminals available; 
and jiolarity, as well as A.C. or I).C. ehar- 
aeteristics, may l»e cheeked by the use of the 
I).C- metir in eonjimclion with the A.C. 
Jiieter. Posts E and K will he used in this 
cheek. 

C and I) are to m<*asure low A.C. (»r |).C. 
external potentials as indicated in Fig. 2, 
using test leads 2 (Pig. A) for the imrpose. 

D and E measure up to (>() vidts J).C.; E 
and F from 120 to liOO volts, I).C., by j)ress- 
ing the correet button. 

F and G measnir current rangijig from 
12 to .‘100 ma., after jnessing buttons as pre- 
/iously ilescrihed for tube tests. 

J and K are used to eonneet the 41.,-volt 
battery, wliicli is introduced into eiiciiit 
when button Vo. |;j is pressed. (In making 
tid)c tests this cuts down by volts the 
erteetive poteiiUal in the grid ciri uit : as 
this voltage is jmsitive on the grid .side.) 
'rius battery serves also to provide potential 
for continuity testing; a Jumper is rnn from 
its positive terminal to binding post D, one 
of the test leads Xo. 2 (Pig. .\) is eoti- 
nected to the negative terminal of the bat¬ 
tery, and the other to biridiiig post C. After 
locking down button No. 7, the meter shonid 
give a reading when the two test leads arc 
hroiight together. 



.•/ cliait from ^aUxch resistance values may be 
read on the 0-13 D C. voltmeter scale. The 
battery is used for this. 


Resistances and Capacities 

Resi.st<ir values may he dete? ininetl fr<»in 
tlu‘ table (Fig. *1) re]>rodijeed in these 
eolmnns, in which the 0-l2-seale is used. On 
this, the needle will inilicalc Jh when a UA- 
volt battery is used and tin* lest leads 
shorted. A re.sistor under test is checked 
by use of the test prods. 

For condenser te.st.s, the 8-volt scale on 
the A.C. meter is used; with one side of the 
.sec-ondaiy of a step-down transforniei- de¬ 
livering aliont 5 volts (nhont 5% volts, oi)en 
rirciiit) connected to post C. button No. 2 
locked down, one test lead eonneetetl to 
binding post O, and the oilier t.o tlie remain¬ 
ing transformer-secondary lead. When these 
leads are brought together the meter should 
read about 5% volts. When condensers arc 
introduced info circuit tlie voltage will drop 
to a reading which de})eiids upon the ca- 



/PjVft a transformer delivering about 5 volts, 
alternating current, eaf*ac{ty 7>alues may be dC’ 
termined frotyt the chart above and the readings 
of the A.C. ynetcr. 
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MlCIVABADS 


ll^iih the smaller coudensers, more accuracy is 
obtained by the use of the full A.C, line z’oltasjc 
and this loufcr chart. 


l»acity of the condenser, Tliis i>articnhiv set¬ 
up is good with condensers from 20 nif. 
down to 0 mf., as shown in Fig. 4; lower 
values are tested in the same way hut with a 
liiie-vultagc of 115, jiosls A and 15 used (iii- 
isteatl of C and D) and no buttons locked 
down. Fig. 5 is the <*orreSiumding table. 

A ])reeaiition against damaging the instru- 
nnnts is always to start with the highest 
niilliam]>ere or voltage reading ohtiunahle 
on the analyzer; and then press buttons for 
lower ranges until the needle defleiMs on the 
Seale most easily read. Tlii.s met bod auto¬ 
matically guards again.st exce.ss voltages, in 
certain circuits, due to defects within tb'* 
inslrnnients uiuler test. 


Study for Service Men 

(Confhiued from pocfe f»18) 

are also allied witli that grid-bias resistance 
and furnish additional ciirrcait, w’hieh flows 
tlnough the rc.si.slanee and helps to develop 
the correct bias voltage. 

Service today needs the man who will in¬ 
vestigate modern circidts, will li^arn their 
•‘imiard.s,’' and will rein ember that defeet.s 
in railio receivers are no longer limited to 
the parts n.scd in tlie ohi-lype, simjile grid 
and plate cirenits. All ra<lio-fre<piency s\s- 
tems are not 11ansformer-eonjiled, tuned or 
untlined. All I’apacity-coiipled installations 
are not eoii])l(ul through a fixed eoiulcnser; 
instead the capacity ]>resent between two 
coils, one of which is open-ended, is used in 
many of the late Atwater Kent A.C. re¬ 
ceivers. 

Many imagine that eon tinned leferenee to 
wiring diagrams is the order of the day : no 
such thing. 11 is only neces.sary to remem¬ 
ber that many units, other than the conven¬ 
tional parts of a grid or plate eireiiit, rnav 
create tlie defect; that is if they are used. 
If then hccoines necesary to investigate 
whether such special circuits are actually 
in use. 

One is accustomed to certain forms of 


















































































































































:»<,*rccii-gri(l ratlio-frequcncy systems. AH 
<lesigri enjj^iiicers do not think along similar 
lines; lienee the receivers prodnee<l hy dit- 
ferent ninnnfaetnrers are aelnallv dilVerent, 
and data upon one are imt neeessarilv fi|)- 
jilieable to the other. I'nrther invesligation 
is necessary to learn the many sysleins in 
use. “Local-distance'* cirenits do not always 
rnvolve changes in the nninhei ot* turns used 
in the primary of the radio-freijneney trans¬ 
former, inn- resistors connected across the 
jirimary. In many instances, this control 
re]>reseitts a fixed resistance which is in¬ 
serted or reinoN'cd fr<»in a Inned circuit. 

Ye.s, hy all means study new circuit struc- 
tnre. Spend a good deal of time analyzing 
new wiring diagr-arns. It will ]>rove very 
ilhimiiif'iting, and will save a good deal of 
time and troiihle later. It is actually money- 
saving, as well as educational, activity. 

The Service Man’s 
Forum 

{Coniinuetl from pofje 625) 

another ningar.ine state.s “it is ohxions that 
ciVeetive transoeeanie short-wave leeeptiori 
cannot ho aceomplished through an ordinar-y 
aerial system, as some interests would havt* 
you believe?** 

Jr.intv lh)N’oVA.v. 

Waterloo, loKUi. 

(Several thousand short-wave fans will 
take i.ssrtc with tliis statenrent; whieh is, 
however, true from the standpoint of a 
hroa(least engineer, whose standard of clli- 
cicipy is that obtained hy transmission of 
])rograrns over special wire lines. Special 
dir-^etional antennas are built by the trans¬ 
atlantic communication companies to re¬ 
ceive short waves from a spe(alied trans- 
rniticr: (lit* lo(‘ation gives an advantage of 
fifty to one* sometimes, over ordinary loca¬ 
tion. 'fhen, the antenna used is several 
hundred times as rece])tive as an ordinary 
short, non-(lirectionnl aerial. Nevi rtlieless, 
(‘v*‘n with these things and a costly, (‘are- 
fnlly-engineeriai receiver, fading and static 
nray hotlicr tlie broadcast engineer until he 
despairs of annoimcing a transatlantic pro¬ 
gram in advance. 

On llie other hand, with a much less satis- 
fa(‘t<»ry location, an onlinary aerial and a 
simple set, the shorl-wave hroa (least fan 
enjoys a good deal of very interesting re- 
ei'ption. often at lond-siieaker strength, from 
great distances, lie eannol he certain of 
a given station, year in and y(‘a r on I, uith 
local (piality; hut he will get a good (kal 
(»f enjoyment out of a good sh(»rt-wave re- 
e(*iver, if his location is at all good, and he 
can get tire “OX” or long distanec which 
most owners of standard sets have (piit 
trying for.— Editor.) 


MORE EXCLUSIVE FRANCHISES 
Editor R \nio-CitAn-: 

The avci*agc dealer looks ii])on service as 
a n(Tessa ry evil, and he is ahout right un¬ 
der present conditions. (1 sold Cioslcy 
radios foi three years: hnt, after the Cros- 
Icy Radio Corporation a))nse<l their fran- 
chi.se and let ent-rate stores earry the ]n-od- 
iief, 1 (jiiit selling and weni in for servic¬ 
ing.) I hope the situation will clear itself 
in (he future, hut cannot sec an indication 
so far that it will. 

’Fwo of onr largest manufacturers s(dl 
either directly or indirectly to the cut-rate 







Protect Your Ideas 


Take the First Step Today 


If you have a useful, practical, novel idea for any new article or for an improve¬ 
ment on an old one, yen should communicate with a competent Registered 
Patent Attornev AT OXCE. Every year thousands of applications for patents 
are fded in tlie U. S. Patent OMice. Frequently two or more applications are 
made for the same or substantially llie same idea (even though the inventors 
may live in different sections of the country and he entirely unknown to one 
another). In such a case, the hiirdeii of proof rests upon the last application 
fil()d. Delays of even a few days in tiling the application sometimes mean the 
loss of a patent. So lose no time. Get in touch with me at once by mailing 
the coupon below. 

Prompt, Careful, Efficient 

Tliirt liirjrc, o.'cuorivjicoa otg:inization devotes ils entire time 
lo patent and trademfirk cases. Onr offices jiee directly ac 
from the V. S. Patent Office. We understand the 
tecliiiiealitios of patent law. We know the ndes 
an<I requirements of the Patent Office. Uc can 
jirocccd in the ([iiickest, safest and hi'st ways in 
Hreparing an aj)|iHeat ion for a patent c-ovoritiK your 
idea. Our succes-s has been built on the gtrcripth 
of careful, efficient. Kati.sfarlory son-ire to in¬ 
ventors and tr;ideniark owners located in every 
Btatc in the Union. 


Strict Secrecy Preserved— 
Write Me in Confidence 

All cominiiTucations, skctchc.s drawings, etc., arc 
lield in strictest confidence in strong, steel. fin‘- 
proof files, which are aoccssible only to authorized 
memhers of iny staff. I'ctd fuce to write me fully 
an<l frankly. It U proliahlo that I can help yon. 
Highest refen-nces. linl* I'lUSI'—clip the coupon 
and get my tree book. Po THAT right now. 

No Charges for Information 
on How to Proceed 


Service 


and 


ittention 


street 


CLARENCE A. O’BRIEN 


'V/ V/ 


At Ihe left is .i vle« of 
my draftlnc and spett- 
rtciil Ion offices where fi 


llCai lUlt .. 

larne of experienced 

experts Is In my conslaiit 
employ. All <lrii\vlngs and 
specltlciiUons are pre¬ 
pared in my offices. 


The booklet shown here contains vatiiahic informa¬ 
tion ixdating lo jiatent jtrocmlnrc that every iir 
vent or .should hav(?. And with it I will send 
you Jiiy *-|tecord of Invention'' fonn. on which you 
Can sketch your idea and establish its date before 
a witriesg. Such evidence may inter prove valuable 
to you. Simply mail tlie coupon and 1 will seiid 
\ou the Ijooklet iind the “Kceonl of Invent ion” 
fonn, iogetlier with detailed infonnation on how 
to proceed ami the (?o>f8 involved. Do this NOW. 
Xo need to lo.se a rniniife'.s time. The coupon wilt 
bring you complete information eiitiicly without 
chaige or obligation. 


Registered Patent Attorney 

3503 Security Savings and Comm'l Bank Bldg., 
Washington, D. C. 

— or — 

Suite 1106. WooUorth Bldg., New York City 

Plea.'iC send me yonr free book. '-Ilow (o Obtain 
a Pal cut." and your ‘-ffecord of Invention" lorm 
without any cost or obligation on my part. 

Name . 


Clarence A, O’Brien 

Reaisrervd Parent Attorney 
Member of Bar of Supreme Court of the United 
States: Court of Appeals. District of Columbia; 
Supreme Court, District of Columbia: United 
States Court of Claims. 

Practice confined exclusively to Patents, Trade¬ 
marks, and Copyrights 


Address 


(Important: Print or Write name clearly 
and address office nearest you) 
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H ere at last is llic one and 
only REAL big magainiiL- 
on short waves yon have 
wished for so long. 

Chock full with short-wave dope 
for tlic “ham,” the amateur, the 
experimenter, the professional. 

Over 250 illustration, hook-ups. 
charts, circuit-diagrams and actual 
photos of receivers, transmitters 
and practical stuff. 

hilled to the brim with honest- 
to-goo(Iness “meal” — not a picture 
book, no mathematics, no theories ( 
that are over your head — PRAC¬ 
TICAL (lope, live meat — that's 
what yon want — and get. 

100 big pages, 9 by 12 inches, 
printed on a heavy grade of book 
paper, with a beautiful cover in 
four colors — that’s SHORT 
WAVE CRAFT. 

Contains more material than a 
^2.50 book, yet the i)rice is but SOc. 
a copy. 

PUBLISHED ON THE 15th OF 
EVERY OTHER MONTH 

Edited by Hugo Gernsback, 
originator of the world’s best ra¬ 
dio magazines, such as MODERN 
ELECTRICS, RADIO NEWS, RADIO-CRAFT, etc. 

Mr. Gernsback has marshalled together the greatest short-wave exi^crts, and thev 
will write right along for SHORT WAVE CRAFT. 

Not only that, but he has imported articles by Germati and French short-wave 
authorities. Most of this material has never appeared in print in America. 

Just glance at the contents of the first issue and he convinced. 

Special Feature Articles in Vol. 1, No. 1 of SHORT \VA\'E CRAFT 
By these Internationally retiowncd authorities 
Laurence M. Cockaday Robert Kruse “Bob” Hertzberg Sylvan Harris 

Dr. Lee de Forest John L, Reinartz David Grimes H. G. Cisin 

A FEW OF THE MANY OTHER ARTICLES: 

Hertzian and Infra-red as a Means of Communication, hy Dr. Fritz Schroter (trans¬ 
lated from the German) 

Short Waves in Medicine — Their Effect on the Human Body, by Dr. Scliliepliake 
(from the German) 

Ten Centimeter Waves, by Dr. Ernst Gerhard (from the German) 

Five Meters or Bust! by Clyde Randon 
A New Magnifying Sliort Wave Tuner 

A Treatise on Short Waves, by Dr, Bley (from the Cierman) 

Bringing Old Short Wave Receivers Up to Date, !)y “Bob” Hertzberg 
Transoceanic Short Wave Transmission and J^eception 

Importance of Smooth Regeneration and How to Obtain It in the Short Wave Receiver 

Short Wavp Receivers — Simple as Well as Elaborate Receiving Sets 

Sliort Wave Transniiliers — How to Build Them for Various Wave Lengths 

Television on Short Waves — Design and Construction of J^cceivers 

Short W ave Converters for Broadcast Receiving Sets 

Aircraft Receivers and Transmitters 

REGULAR DEPARTMENTS IN SHORT WAVE CRAFT 



Photographic Section — pictures of latest 
short wave sets and stations 
Transmitters for Short Waves—How to 
build them 

Short Wave Receivers — construction data 
for all types and kinds 
The Sliort Wave Experimenter 
The Short Wave Beginner 


CLIP COUPON TODAY! 


RAOrO PUBLtCATlONS. tnr.. HC>G 

96*98 Park Place. New York, N. Y. 

As 1 cr your 'lu-rlal lnir<iiliHt)iry offer in 
CKAFT, please enlcr iii> sii»isrrl)tllori for otic year fo 
your new juiltlinirion. SNOUT W.Wtl CllAr'l’ I itit 
<lcrsiand iiiat iite regular ^itbsi riiiiion |tt Ice is $.1.00 but 
that up (o May 31st tlic price to CliuMcr Subscribers 
uill be $1.80, for which I euclo^ teuiittaucc hetewiih. 
($2.00 Canada and l-’oreien.) 

N.AMC .. 

ADTUlKSS ... 

CtTV STVTK... 


Television on Short Waves 
Aircraft Short Wave Sets 
Ultra Sliort Waves 

Short Waves for the Broadcast Listener 
How to Build Sliort Wave .Aerials 
How to Tell the Time in Various Parts 
of the World 

Short Wave Question Box 


SPECIAL OFFER! 

During the month of MAY ONLY, 
we are accepting Charter Subscriptions 
at a specially reduced rate of 40%. This 
offer is void after May 31st. Take ad¬ 
vantage of this money-saving oppor¬ 
tunity and fill out the coupon. 

RADIO PUBLIG.4TIONS, Inc. 
96-98 Park Place, New York, N. Y. 


chain stores, though they liave nuthornt^d 
deolerit in the same towns. 'I'lie eul-nite 
.stores arc very apt to siihstitute elieapcr 
tubes, batteries, etc.; Iliereliv increasing 
tlu ir profits and enabling a larger iiiugin of 
alkiwance on trade-ins. 

riie iiianufacturers’ reason for winking 
at the stores which sell on a cut-rate basis 
is that the latter sell many more sets than 
the regular dealer; and the maiuil’aelurei s 
do not care a hoot who sells Iheiii as long 
as they ean keep up the production. 

.Manufaetui'crs state that the average 
Scivi(‘e Man is not siifliciently versed in 
llieir product to service their sets satisfac¬ 
torily; but they will overlook the man who 
puts any ohl kind of tuhes in their sets 
and the cheapest kind of accessories, instead 
of what thev reeorimicnd. 

The iridepenihait Service Man is np against 
a tough proposition in regard to replaet!- 
iiicnts from the factory. Manufacturers 
claim that he should buy through the Jol;- 
ber; luit very often the jobber does noi 
cany the article in stock, so there is an¬ 
other delay. Mann fact urers will not recog¬ 
nize a C. (). D. order from (lie Service Man 
bir replacements; and the latter in most 
ca.ses has not a })rice list of parts available 
to siiii))lify matters. 

We need a whole lot more eo()]>ei at i«»n 
between iiiamifaeturers, dealers and service 
organizations; the right kind of exchisire 
dealer franehi.ses that will give a dealer the 
elianee to give his Service Man the neces¬ 
sary training oii the set lie is handling; and 
the elimination of the eliea]> aeees.sorv sttn-es 
and their methods. Then, and then (»iiiy. 
will Sales and service go hand in hand as 
they should, the j)Ublic get real service, 
and a good ])rofil be shown for all eoiieerned. 

Roy Doroi.Ass, 

II astiti fjs, M ichufHH. 


TIME PAYMENTS AND THE CUSTOM 
BUILDER 

Editor, RAnio-CuAr’T: 

It i.s indeed a shame the way the eikStoin 
set builder has been shunted out of tlic once 
profitable field. I believe every custom .set 
builder who could produce the good.s would 
be still in the game, were it not for one 
thing — time paxiiients. It was the “10% 
down” terms olVered by ahiiosl c\eiy store 
that killed the golden goo.se, and not the 
cIuMpMCSS of the slandai'd radio set. If 
only a way eould he found of fioanciug the 
enstom set. htiihler, or di.seounlirig his eiis- 
lomer’s notes, we would still be going 
st roiig. 

I have otT(*red a very elaborate job, 
slight I \ above cost, oid y to be told: *‘1M 
take your set ahead of any I have ever 
heard, if you could arrange tiiiio payment. s.” 

'riic only way I ean exist now is to buy 
“as is” junk on Ra<ho Row, repair or re- 
luiild it, and sell it for jess than $50 with 
dynamic si>eaker — make about ten dollars 
and do twice the talking that it would need 
I to sell a set three years ago on which 1 
made a luindred-dollar profit. I have to .sell 
six sets a week, or go liaek to my old trade. 

If a way can be found to sell on time, 
what a boost it would l>c to us remaining 
few who have been making a living at Hus 
since 1022. Why not say .somctliing about 
ilii.s in I lie next nimiher of UAoio-CKArr? 

Wll.LlAM TiIOMLE, 

Mount Vernon, N, Y, 


The first Issue of SHORT WAVE CR.^FT will be on the principal newsstands on 
May 15th, .As the magazine is widely advertised be sure to tell your news dealer to 
reserve your copy 
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Operatinsi Notes 

{^Contiuved from potje (>2I) 

wns rciliiced, hut llie electri<al center tiip of 
the tilainent uiis (li'»liirl)cil, r.nisiii|r a iiniii 
lluit Was dilHcult to locate. 'The iMsicst way 
to overcome this is to use two resist<ns, 
jilacing one in either filament Icjr- 

Ml. in the Ka<ta “25’ micl ‘M5 A.C*' 

muilels, lias heeii traced to the method used 
to fasten the common terminal of the lilter 
hloek to the chassis; this is purely a meclian- 
ical connection (that is, h>' screw aiul mit) 
which works loose, niakinjr hail contact he- 
tween lug and chassis. Also, in the same 
models, examination of the ndiher-cuvered 
leads coming from the filler block will not 
be amiss; as these leads sometimes short and 
cause a hum. 

'resting for bias or cathode \oltage on 
imlirect-heating tubes (such as the ‘‘24 and 
*27) with n high-gratle set analyzer is some¬ 
times mislcailing; for the resistance of the 
meter hritlgcs the open arul the effect of an 
o}»en hiasing resistor is lost. 'Phe writer uses 
a continuity meter, made of a low-range 
meter (125 ohms per volt) in conjunction 
with a iVl»-volt battery to test bias resis¬ 
tances. Testing from tathodc to chassis will 
show up open resistors on ‘27 and ’24 tuhes; 
test from each filament terminal to chassis 
on ’2t». *71 A, MO, *1-5 and ‘50 tuhes. 'Phis 
method will also show up center-tap filament 
resistors which have one section or portion 
open — a condition that will Cause an ab¬ 
normal hum in the set, that is ditlicull to 
locate. (Pig- 5.) 

Miscellaneous 

A complaint of fading reception in the 
C’olonial “,‘12 V.C.” has lieen traced to the 
0 .1-mf. Mocking condenser in the resistaiicc- 
Conpled st.age. 'I’his eondens«*r o]K‘n-<‘i rcnits, 
bill does not eliange any of the voltage con¬ 
st ants of the set. The only remedy is re- 
))hieeinent. 

In tiie r»f>sch **Little Six,” the compensat¬ 
ing condensers are aliiminntn ])lates situated 
in front of the liming condenser gang and 
near the ]ianel. Constant banging of the 
Condenser gang causes these jilales to shift, 
and short that jiarticuhir variable condenser. 
'These eompensat.ing plates are not iiotiee- 
ahle, and ninny Service Men do not even 
know that I hey iirc utilized in this model. 

'!‘he complaint of mushy and intermittent 
reception on the Victor ‘“t2.*‘ and other 
models using the same eliassis, has been 
traced several times In tlie carbon resistor 
(onneet.ed across tlie g-rid condenser; this 
grid leak works loose from its metal con¬ 
nectors, which encircle the ends. 

The cause of failure of the ‘80 rectifying 
tube, in the '/.enitli “.50‘* series which uses an 
automatic tuner, may ht‘ the pilot-light ar- 
rangement in the tuner. If the so(‘ket shorts, 
the M5 I'llamciit winding is sliorted; and this 
])laees sneU i load upon the power trans¬ 
former tliat the *80 rectifier soinelinics goes 
“west.” 


misismm 






A GRADED RADIO TAX 

A USTUI.X, like other emmlries, charges 
. a lieiaise fee on radio receivers; hnt 
unlike otliers, liases the amount on the stt 
owner’s income. 'Those who have an income 
less than $100 a month ]>ay 85 cents a 
month; others onc-lhird of that amount, for 
the privilege of listening. 


i.Y. Eieciricae School lien 

fwraauaie into 
many fit Ms.,» 


AVIATION 

ELECTRICITY 



A full kiiowledge of electricity, as 
taiiglit in the New York Electrical 
School, makes you iiiilepeiuleiit, 
gives you your choice of either a 
BIG PAY joh with one of the 
world-famous electrical com])a- 
nies, or a business of your own. 
ELECTRICITY is also a stepping- 
stone to Aviation, Automobile En¬ 
gineering and Ollier highly paid 
professions. 


Here at the New York Elecirical School 
you learn, not by correspondence, but by 
ACTUAL PRACTICE on full-size stand- 
ard equipment. NO BOOIO? used. Indi¬ 
vidual iiisiruciion—you can start any day. 
This School owns and occupies two seven- 
story buildings in New York—the city of 
most opporlunities. It is widely known 
as the country's oldest and foremost insti¬ 
tution for trade training. That’s why big 
companies eagerly demand our graduates. 



THE NEW YORK ELECTRICAL SCHOOL 

21 West l7th Street, New York 

ThU bio 64-paoe booklet gives full information about the N«w York 
K H! K Electrical School courses and picture of the equipnent available for 

MAIL TODAY 

The New York Electrical School 
21 West 17th Street. New York 

Please scud tne FREE your 64-page booklet. It is understood that this 
request puts me under no obligation. 


Name 


Address 


ELECTRAD 

Titue-T exted 

RESISTANCES and 
VOLTAGE CONTROLS 

Radio engineers, manufacturers, 
custom-builders. service men 
KNOW that - ELECTRAO" stands 
for radio resistances of highest 
quality and most advanced en¬ 
gineering design. A large line of 
stock types for replacement pur¬ 
poses. Priced RIGHT. — through 
modern mass manufacturing. 

U'ritc Dept. RC'G for folder 
t7*> VarIcK Si.. N«w VorK. N.V. 

EIECTRAD 


LEARN RADIO 

in a school with a reputa¬ 
tion for graduating 
corrpetent men 
Dormitory - Laboratory • 
Workshop 

:nT 
Radio 
ladcust 
Movietone 

^ Write for further information 

COMMenCIAL 
RADIO INSTITUTE 

38'W.BIDDL€ ST. BALTIMORC.Mn-t 
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10 Tools in One 


A SMALL but handy article which 
serves for every possilile need of Ihc 
all-round mechanic. Invaluable in any 
emergency. 

An excellent combination of utilities for 
the household — every necessity featured: 
K.XMMER — KXirE-SHAKIM-XRR N \II. 
PILLI-R — nOTTLE-OPENEK SCREW, 
]>RI\’ER — CORK SCl^EW — C.XN OPEXEU — 
WEIGII-SCALK RULER — TAI5LE OF 
WEIGHTS AND MEASURES 

Just glance at the illustration and you will 
see how really useful this article is. The 
‘*Ten in One Tool ' is 10 inches high and 
finely nickel-plated. 

The new tool is not only handy in the 
household, but every TOURIST, AUTO- 
IST, CAMPER, PICKNICKER, BOY- 
SCO LIT, FISH E K M A X, C A XO I*: 1S1', 
etc., should carry in his bag one of these in¬ 
dispensable combination tools. No SHOP, 
(M^FICE. STORK. GARAGE, FARM. 
I OAT, should be without one. PRICE 
$1.00, POSTAGE PAID. 

Be the first one to own the ‘*Ten Tools in 
One” in your own town. 

Send your order today, pin a dollar bill to 
coupon below and the shipment will go 
forward to you the same day order is 
received. 

GRENPARK COMPANY 

245 Greenwich Street 
New York, N. Y, 


Grenpark Company, FG-6J0 

245 Greenwich Street, 

New York, N. Y. 

Enclosed find $1.00 for wliicli please send 
me prepaid your “Ten Tools in One.** 

Name . . 

.\ddress - - - . .. 

Town.. , .. State... 


Tempered Steel 
Screw Drivel 



Adjustable 
Screw Weigh 
Scale 

15 Pound* 


Opener 


Weigh Scale 
Hook 


Only 

10 Inches 
High 


Mail Coupon 
Send for Yours 
TO-DAY 


Prepare for BIGr PAY Jobsi! 
Leant Radio and Television 


Organized Labor—owner of Station WCFL, Chicago—is conducting a 
nation-wide good-will campaign. Labor suggests the study of Radio and 
Television as a happy and profitable way of getting better acquainted, and 
makes this astounding offer: 


Complete Course in Radio and Television 
Handy Loose-leaf Lesson Folder 
Radio and Television Dictionary 
Large Schematic of Federation Four 
WCFL Radio Magazine for One Year 


ALL FOR 
ONLY 



The WCFL Radio and Television Course is used as standard text in more 
than four hundred high schools and is also being studied by nearly 50,000 
adult students. It has helped thousands to increase their earnings. OPENS 
THE DOOR OF GREATER OPPORTUNITY IN RADIO FIELD. 


VVCh'L, 623 So. Wabash Ave., t'hicago. 

f'tir the attarhcci enroll me lor the WCFU Uiidiu anti Television 
Com e, also Rend me I.oo»e-leat l>esson Uiinlcr. Kail Jo utiil Television 
Diotionao*. l-.arKe Sehemalie ot rederatJon i'oiir and WCi'L Kudio 
Magazine tor one year. 


I 

N.itne . I 

t^treet . . . | 

PostolTiee . State . I 


fighting for the 
f reedom of the Air 

WCFL Radio Magazine 
is the only publication 
actively fighting for the 
freedom of the air—the 
gravest question now 
before the public. Who¬ 
ever controls radio will 
control the Nation. 


Quick Audio Testing 

(Contmved from poffe 
lectly to tlie grid of the detector lube. 
The other is grontuleti or connected to 
“B—It is therefore a simple matter to 
moke contact with the grict of tlic tube by 
simply holding a wire, small screwdriver or 
any metallic olijecl in the fingers and in¬ 
serting it in the tip Jack. 

There are, however, some sets wliicli do 
not Iiave the pick-np attachment; in tins 
case tile tiitliculty can be very easily over¬ 
come by using the little instniment shown 
at the riglit; it is simply a pieee of metal 
si I aped as shown, and used l»y removing tlie 
tlelector tube, slipping the grid prong 
throiigli the hole in the instrument and re- 
])laciiig tube in socket. By touching the 
device with the fingers, we now liave a way 
of ii.sing the old-time metiKKi again. 

Since the usual j>roccdnre, wlien the Serv¬ 
ice Man finds a set ‘hlcad*’ and wishes to 
localize the tionhle, is to start witli the 
audio end, this little stunt should prove a 
vcr\ nsetui atidition to his bag of tricks. 


Service Men*s Notebooks 

{Continued from pope 620) 
iniglit run anywhere from a fi‘W <iays to a 
tew niontlis wilhont giving Iron hie. We 
linally decided lliat tliere must lie some real 
trouble in the set and Set out determinedly 
to find it. It was finally tliscovcrcd tliat 
tilling the set at a certain angle would pro- 
tiucc a slant circuit which would raise the 
voltage on Hie *71A output tubes to 
volts; followed by tlie burning out of one 
of the tuties and, later, liv the Imrnina out 
of Mu* filament resistor. 

\ cnSloiia*r liaving a Freshman set 

had complained several times nl)Oiit loud 
Imm. 'file Service .Man on eaeh visit l>al- 
ariced up tubes, ehanged detector tube, etc., 
and in each case left it reporting burn 
luiriiial l)nt soon after tliis the customer 
would eoiiiplaiii Hint tlie Imin was loud. 
After .some period of time, the writer was 
called upon to visit tins set by another com¬ 
plaint, caused by tlie set lieing unt)alanced. 
.\l tlie same time T studied the question of 
tlie till III which, on arrival, was somewhat 
ahiiormally loud and in the handling of Hie 
set could l>c lirought iij) to a volume that 
sounded like an aeroplane. The cliassis slid 
out on a drawer from the cabinet anil I 
noticed, on sliding tlie chassis out, tliat the 
hum heearne normal. At first I tlionght this 
was due to eluiiige of position between 
dias.sis and speaker, Hic latter lieing over 
till* set. 'I'lien, on jmstiing Hie chassis back 
to normal position, I found tlic intensity 
of tlie liimi could lie elianged liy piisliiiig 
on I lie I lack of the power pack. From ttiis 
1 eoiieludei! tliere must he a poor connec¬ 
tion of some sort in the power pack hut, 
as I liad no aiitliority from the customer at 
that time to do n Jot) on the linm, I put a 
wedge imderneath Hie power pack to settle 
it in a firm position in which the liiim was 
normal, 'fliis was several weeks ago, amt 
Hie set has lieen nmning (). K. since. 


j THE GHOST OF A DEAD BATTERY 
I By Russell L. Woolley 

I .M AGiNE my einhariassinent wlien I 
tested a ‘\S it vert one’* battery model, and 
I found a reading of 1.5 volts negative on the 
1 grid of the lirst audio stage, wlien tlie set 
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liad only a small V]^-yo\t “C” halterv ron- 
nected? A month before 1 had eqnijiped 
the set with a iie\s^ IMiileo eliininal(»i% and 
it liiid ])layed perfectly. 1 was Inrther 
assured that no one hatl tampered with it. 

1 took a complete set of readings with a 
standard analyser and found them normal 
except as stated above anti that tlie plate 
(Uirrent of this tube was enorinoiisl}' liigh; 
ttie set howled at audio 4re()neiiey. 

With these fads in mind, 1 tirolvC open 
the '‘C battery and found the Connecting 
wires green with corrosion. For this reason, 
it was acting as a high resistor (grid leak) 
and causing the tube to oscillate at audio 
fre(|nency; the grid voltage registered was 
the ilrop across the lesistaiice of the dead 
battery. I should, of course, have changed 
the “C’ l>attcry before I went to so much 
trouble in testing; I tell this so that other 
Service Men may not make the Same mistake. 


OLD DOC SOLDERING IRON 
l{y W. K. lUirrows 

I N the “Ruckingbn 111 ** eight-tube sets, some 
of which use *‘i7s and other *’Jls (though 
built on the same chassis) the R.F. trans¬ 
former terminals should he exaniined, if 
weakness on long-wave stations is found. 
The Connection lietwccn the ends of the 
winding and the tcrniiiial may appear solid; 
yet resweating it will result in a vast gain 
in voIiiMie. 


MASS-PRODUCTION TROUBLES 
By H. Herndon 

W HEN \i>n have* violent oseillntions in 
tlic Steinite “.Mo<li‘l 70,** look to the 
shields hetweeii the tuning condensers. On 
each are three springs which tit down over 
the end ]>lates of the condensers; clean these 
and see that they make good contact. Ex¬ 
amine the two wires that ground the sc*eoiid 
and fourth gangs to the chassis and. if 
von find a rosin Joint, take this ofT ami <Io 
the job right with a hig, hot iron, well 
tinneil ami clean. 

In some Crosley ‘‘Showboxes.** wliieli you 
have to keep Jarring, the tronlile will he 
found in little slivers of the metal of which 
t;hc stator plates arc east, 'fhese curve out 
and touch the rotors. 


LOCATING A GROUND 
By Herbert W. Jones, \\*)DUH 

a Service Man goes on a Job, ami 
linds two wires of the same si/.<‘ and 
color passing up through a liole in the floor. 
'I'o make it easy \o tell which is the aerial 
wire (without having to trace tlirougli, go 
down in the basement, crawl over baircls, 
etc.) the following is snggestetl: 

With an A.C. meter cord plugged into the 
wall socket, hut only one ware ctninected 
to the meter, touch one of the ]»air of wires 
in (piestion to the other post c»f the nietei*. 
and note if there is a voltage reniling. If 
no reading obtains, touch the other wire <»f 
the ]>air to the meter. If no voltage is ob- 
tninetl with cither wire, then give the .mxkct 
plug half a tann, or connect the other side 
of the A.C. line to the meter; and repcait 
the test with the two wiies that conic* 
through the flom'. 'I'hc one of the pair that 
shows a voltage rending is the ground wire*; 
the (dher is presiiniahly the aerial. If volt¬ 
age r<*ailings are obtained from l»oth wires, 
the aerial i.s grounded. 

'Phis little stunt saves time, and elimi¬ 
nates guesswork. 



the: radio noise remover 
Endc^sed by the Nation^ 



SENSITIVE! 

4 screen-grids. 

Visibility meter. 

Equal response on high or 
low frequencies. 

Radio or audio switch. 
Controls always accessible. 
Delicately calibrated. 
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Choice of several antenna 
pick-up systems. 

Tremendous gain. 

And countless other features. 


T o B h: 

INTERFERENCE 

LOCATOR 

The climax of months of 
I laboratory research. Now 
available for immediate 
delivery. 

$zss.oo 



A NEW RESISTOR 

Unexcelled in the New LOFTIN-WHITE 


Direct-Coupicd Circuits 
Coin pare These Features". 


Hand-calibrated. 

Pigtailed end fits standard mounts also. 

Unchanging with age. 

Positive heat coefficient. 

Cadmium-plated tips. 

2, 5 and 10-watt ratings. 

Priced at 50c. to $1.25. 

For meter multiplier work a specially calibrated re¬ 
sistor guaranteed accurate within H of 1% can be 
supplied at three times the standard list price. 

Order a sample quantity direct, if your jobber cannot 
supply you. Cash must accompany order. 


THF OFFICIAL 
H.\NDIiOOK 
of the TOBE Nation¬ 
wide Interference 
Campaign 
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25^ 1‘ostpaid 



No Summer Slump With Auto Radio and 
I'OBE Ignition Filterette Kits? Price, in¬ 
cludes all necessary capacity and resistance 


4-cylinder cars . $10.00 

6-cylinder cars . 12.00 

8-cylinder cars 14.00 


TOBE DEUTSCHMANN CORP. 

PIONEER AND LEADER IN ELIMINATING RADIO 
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Canton - - Massachusetts 
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DEALERS 
SERVICE MEN 
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Posting you on what s new in radio, catalogs, circulars, price lists, samples galore- 
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NationalKaih^ 
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Hotel JVlARYUND 

CHICAGO 



350 Rooms ... j\ll with Bath 
RATES $2.50 PER DA^’ AND UP 
H. H. Deckek, Manager 

900 Rush Street • - On the Edf<e of the Loop 

In the heart of the *‘Gold Coast^^ 


Allerton Houses 

NEW YORK CITY, N. Y. 

S O located they oflei the social 
value of a distinctive address 
with the air and service of the 
select club; lounge, library, 
billiards, siiuash couits and hand¬ 
ball courts. 

$15 to $25 Weekly 


f^utomotive Radio 

{Contiiiveil from pa(je 

t«» the shield, which is, ot course, groumled. 
'riie shield must he placed not less Ilian an 
iiicli away from the spark plug, and this 
i troidilc will he eliiiiiiiatcd. 

J‘he installer imi.st always hear in iiiiiul 
that the electrical ]»arts .such as spark plugs 
aiul distributor points should he clean; for if 
they are dirty the prohlein of cliininatiiig 
the muse increases tremendously. If the 
points a rut the spark plugs are properly 
cleaned the instfdlcr will liiul that eliminat¬ 
ing the noise of the car is not a ditficult task, 
which can he accouii»lislied quite easily in 
a short time. 

After the high-tension lead, there comes 
the low-teusion system. 'J he "hriish noises” 
from the generator of the car are eliminated 
I by ])lacing a 2-iuf. condenser iicross its ter- 
luiiuds. 'J'he noise from this generator can 
lie dctecteil by a whirling noise in the 
speaker when the car is picking up speed, 

I riicse cond4*nsers mosi always kc‘ep the imise 
from the low-ti*nsi4>n system from iMithering 
the listener, llowcver, if this docs not sutliee 
ill eliiiiirialing this noise, it iini> lie neeessarv 
to liy-pass the electrical inst riiineiits on the 
! dashiioard. 

I 

'riie installer will notice, when driving the 
car in various sections of a city, reception 
will vary from mithiiig at all to perfect re- 
prodnelion. On the road, away from all 
strnctnre.s. reception is .sonml and clear. It 
j will he peculiar to notice that, in certain 
sheets where there are Irenieridons buildings 
on liotli sides, the set will work lieant ifully; 
and yet lliere are places in the open wliere 
no receipt ion is olitained. 'Eliis is due to 
I large hnildings acting ns reflectors lathei' 
' than an absorber of the signal wave. Then, 
too, I lie jiarticnlar open space wlicre there 
I is no reception may he one of those terribh’ 

' **dead spots** wlnc’Ii are an everlasting and 
iineonqiierablc eiieniy to the radio fan. 'I'lie 
I listener will find, however, that leceptioii. 
practically all of the lime, is of the best; and 
there is no doiilit of the fact that radio in 
.1 ear is really a desirable thing and atVords 
a great deal of |)h*asnre to those who have a 
set installed in their ear. 


DUPLEX TRANSMISSIONS 

«Q'ri:i{E()SC()IMC” broadcasting, once 
O nnieli <lisenssed, is lieing Irird at Riga, 
in Latvia. Programs are picked up by 
.separated micTOplioncs and broadcast, one 
on 524. and the other on 195 meters. The 
eonihination of the two is said to produce a 
more natural efVeet. 


3Sth St., corner Madison A\c. 
39th St., near Lexington Avc. 
55th St., corner Madison Avc. 

57th St., cor. Lexington Avc. 

for ‘ivonicn only 

Ch ica^o Cleveland 

Allerton Houses, for Men and Women 


Men Who Have Made Radio 

{Con ft lived from pope d'll) 

hnpr<»ve tlie radio telephone wliicli was still 
hut a tcelmieiairs })laything. Arontnl him, 
111 low aiiialenrs picked up his f re* pier it 
f ransiiiissinns—^<if phonograph reeoials and 
voice — as ainalenrs today pick u]) television 
tests; not a finished program, hut a delight¬ 
ful novelty. And the receiving amateur lunl 
then sonletlling that his lay friends could 
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listen to; not dots and daslu*s, l>nt irdellijril>le I 
voice and nuisic. lake tfu* stone in tlie jniol, ' 
of whieti every radio hook ti‘Ils ns, Conrad's 
expetiinents liad starteil a wave of popular 
interest in radio as a means of entertain¬ 
ment. I'lie ranks of amateurs lieeame anjr- 
merited hv ‘'listeners.*' From ontsitle tlie 
ranks of liis little circle of eoadjntors, there 
eiine the first ‘fan"' letters. Twice a week 
tliat little }»r'o^ram wa.s hn»adcasl for the ' 
iirst “invisible audience.” 'i'he newspapers ' 
gave an occasional brief notice to the 
novelty. 

I'lw* entImsiasiii of Conrad communicated I 
itself to his superiors; the viee-jncsich’iit of 
the AVcslinghonse Coiiipnriy. II. 1*. Davis, 
was induced ti» throw his inlinctice in favor 
of a hold stroke. A t ransmit ter was eon- 
striicte<l in the Rast Riltshurgh works of 
W'estiiighonsc, aiul hardly completed lud'ore 
I'lection Night in On this occasion the 

engineer, apprehensive of a failure, stood 
lu'tdre his own little transmitter at home, 
read)- tii carry otr if the new <*ipiipmenl : 
should break down. Ihd it didn’t; the elee- 
iioii returns were read out. into the ears i>f 
.1 tlious.ind rmiio listeners. 

What the “SO.S” of the l{eftvUHc was to 
maiirir riidio, that election hroadea.st was 
ti» home ratlio reception. P. very where in the 
I’riited States, otherwise staid citizens ae- 
<piired a iiew interest in life. 'I hey were busy’ 
witnling coils and stringing wire.s; standing 
in (|nenes, cndea\-oring to purchase a new 
coot ra]itioii known as a “tube": or probing 
a hit of reluct;int mineral patiently with the 
end of a eatwhiskt*r. 'I’he pidilic had dis¬ 
covered radio, with the seiisatimis of Ihillaia 
stiimhliiig info the Pacific* ocean. 

'riie new Pittshiirgli station, shortly to be¬ 
come fanriliar to two hemispheres and se\- 
eral twilight zones ns KDK A, was not to re¬ 
main the world's only hroadeaster for long. 
Other stations were Imilt and e<pnp))etl by j 
tiu* Westinghoii.sr ;md other c’ompanies; even 
the navy umler-took for a short time to give 
popular tmtcrtainmeiif. In those <lays, not 
oiiK the engineering side of ra<li«), hut the 
entertaining, was an amateur’s Job The 
first ten vears, itn(h)uhl«Mlly. have he<;n the 
hardest; Imt tlii.*? is no place to tell the full 
stor) of the growth of Frank C«uira<r.s idea. 

While broadcasting, as it is today most 
familiar to the ])nhlie. was he<-nming an in 
stitution, the ingenuity of the Pittshiirgli en¬ 
thusiast w.is going on to a possihility even 
greater. As an amateur, he k'n(*w tlu* jX).*;- 
sihllities then heing realized in short w’avt* 
ope?ation. (A'ou s<'e. when the hroadc‘ast 
statiims began to spread out on the <lial. 
the) sp(*edily crowded the gt in line ;imateiir 
into tlu* range hehov *J<K) meters; and the 
amateurs, thus driven to short wavt‘s, 
si»eedil)' proved the iuternntinnal range of 
those from 8h meters down.) While the 
coriimeicial <U‘velo|)mi*nl of hroad(‘astiiig was 
being «*ariii‘d on by others, Conrad was 
working awa) at a problem which i.s of 
si ill greater intt*rnational imiM)i tam*e. AN'hen I 
KDI\ A with its Intig-w'ave hrj>nileasts was 
talking to the Amt riean public, he .sent out 
the Same ])rograms from short-wave Irans- 
niitters to the world at large. 

'rhe.se short-w-ave programs w*eie unsii.s- 
peeted by the “M, C. Ls.*’ who had sup«‘r- 
seded the original amateur audience; hut 
they were heard with rej«»icing by lonely 
operators on far .seas and remote islands, h)- 
exiles ii\ troj^ical deserts and jungles; tliey 



NOW Y( 


UUNDREDS o/COORE 
TRAINED MEN ARE 
MAKING ^60 to ^/OO A WEER 


Why don’t you get into Electricity, too? It’s today's great 
Opgortiniity for you and every other nuni who is sick and tired 
of struggling along on small pay. Hundreds of “Cooke Trained 
A1 en ■’ who were no smarter than yon when they started now 
make $.1,000 to $5,000 a year—an<l some make even more, 

LEARN AT HOME IN SPARE TIME 

l.earii with the famous h. L. COOKE “Work Sheet and Job 
Ticket’ Method. It’s sititplc. it's thorough, it’s pr.ictical. 
It's just like actual shop experience, yet it's all done riglit in 
your own lioinc with the Hig Complete Outfit of Tools and Ap¬ 
paratus given to you without extra cost. And it's done in your 
spare time, without quitting your present job or losing a single 
hour's pay. 

PREVIOUS EXPERIENCE NOT NEEDED 

You don't need previous experience—you don’t need higher cdii- 
eation to learn Electricity the h. L. COOKE Way. Ii you can 
read and write, that’s cnouglu This great Training is amazingly 
clear ami simple, ’fhere's nothing like it anywliere. It’s the 
Training with hundretis of successful graduates; it’s the Training 
lhat has put many men on Easy Street; ii’s the Training for you. 

GET STARTED-MAIL COUPON 

“Cooke Trained Men” are the “Hig I*ay Men’’ everywhere. $d0 
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L. L. Cooke School of Electricity. 

Dept. 30-A. 2150 Lawrence Ave., Chicaqo. III. 

}!?en<l nio entirely free and fully prepaid, your book 
"Setrets of SiiiTess in KlertrUliy.'* wlih parilculara 
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Address . 

City. . Slate. 
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BE A RADIO DOCTOR 


Radio servicing offers the biggest opportunity for the man 
interested in radio. About lOTlOO.OOO receivers need service 
some time or other, many arc naturally inefficient and can be 

improved on. ... , - i 

The Radio Doctors, Tnc-. is the only institution teaching exclu¬ 
sively radio repairs, having specialized on this phase of radio tor a 
number of years. 



$3,000 to $5,000 per year 

The profcssion.ul “R.idio Doctor’' receives $2.IH> or $3.00 per visit .nml is 
welcomed in the best of homes- may 1 tell you more about this new. 
- f.u«icin.utinir and extremely prohtable Imsiness? Write now for free hook- 
the Kadio Doctor." 'Early inephries will receive a blueprint ot a recent 
mannf.ictnrcd superheierodyne.) 

PARKER. Pres. RADIO DOCTORS, INC., Dept, dl, 131 Essex Street, Salem. 
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pen(‘tr-^te<^ even into the polar nijrtitv^ It lie- 
taiTie known first to those men wlio ^ro into 
strangle and mysterious places, that there is 
a railio link binding: tliein to t.lH*ir home 
countries. 

The results of those short-wave broadcasts 
are at last becoming known to tlie general 
public, just as did t)ie first tratismissions of 
KDKA ten years ago. 'I’hcy Itave as by¬ 
products the 1 1 aus-occanic telepbone; the 
international rc‘lay liroadcasts, wliercby five 
continents may l>car the words spoken in a 
single room, 'Poday, tite public is becoming 
short-wave conscious, ami thereby intcr- 
iialionally-minded; as country after eountrv 
becomes a speaking voiee, instead <»f an over¬ 
looked area on the map. Nation aftm* nation 
is adding to the number of short-wave 
broadcasters; siiiee in the st a tie-ridden 
lr<»pi<‘s, or nniomr the wiilelv-seat teied in¬ 
habitants of such great legUms as Central 
Africa and Northern Asia, only a short¬ 
wave station can cover the nccdcil area. 
IVrhaps the short-wave audience will en¬ 
tirely su]»ersede the present groups of radio 
listeners. In any event, we may cheek against 
Krank Conrad’s radio hobby the secoiul 
great success. 

We have yet a little while to wait for Ihe 
aeeomplislunent of the !hir<l. The illustration 
at the head of this article shows Dr. Conrad 
(the sclf-e<lueated hoy has ha<l the rielily- 
earnetl robes of a doc tor of science laid on 
his slioulclers by the univensity of his city) 
standing bedside tiie projector head of the 
television transuiitter of WHXK (K1>KA) 


whieli is repealing moving pieture images to 
the seattercal, select grcuip of amateurs who 
are working to anticipate universal tele¬ 
vision broiidcMsts; just as their predecessors 
of ten yc‘ars ago formed his first little 
liroadeast auditmee. It is only Ihe sliort- 
wavi‘ lircuideaster whieh c-an make television 
in tlu* theatre and the home practical; if we 
have to wait till l!DO for tliis, it will he a 
fitting climax to half a century of ConratPs 
inventive activity and enthusiastic labors for 
electrical progress. 


A Short-Wave Receiver 

{Coiktiiified from pu(je h-tl) 

Ot) the mange coils, 1 gi't PHI, l(i.88 
meters, at about 9dVo on the dial. Phis 
station cojucs in at on the rcil; <»n 

these <*oils \V2XK, 17,’fh metcr.s, is at (»l 
ami W’iXAI). 19.meters, at 92. 'Phe 
yellow* coils give W2XAI) at 'M on the <lial, 
W8XK, 25.1 meters, at about 79, (i58W 
at nhoul 8.1; ami CJHX (‘.irj.hf)) at 
8fi, On the green coil \V8X Iv is at about 
15; G5S\V at 21; C.IUX. 2f;; N’Ki.Mh: (28.50 
meters) at 4<>; \V2XAF (’Il l) ut fil; and 
aliove that se\eral transatlantic jihone sta¬ 
tions. All these come in witli good volume 
when conditions are not t.oo had. PHI 
was splendid the morning this was written. 

List of Parts Used 

'Plitee Pilot ,0(M)H.-mf., 7-plate variable con¬ 
densers (C2, Ck Oi) ; 

One Pilot ,()00;{-mf., 1.5-j>la!e variable con¬ 
denser (Cl 2) ; 



Randolph at La Salle 


A modern hotel where the 
hospitality of yesterday is en¬ 
hanced by the cheering lux¬ 
uries of today. 

Light, airy rooms — beautifully 
furnished and providing home¬ 
like comfort. 

Famous for good food. 

Rooms S2.50 up — 
tcith Bath S3.50 up* 

Write for Booklet ,-/*4 zvith city map. 


CHICAGO 



stop tobacco? 


Banish the rravin? for tobacco as 
thousands have. Make yourself f roe 
and happy with Tobacco Redeemer. 
Notaaubstitute. not habit fortninit, 
Wnte for free booklet tellinif of in- 
juriouseffectof tobacco and depend¬ 
able, easy way to relieve- 


the craving munytnenhave. 

Ndwdll PharmacalCo. 
Dept.928 Clayton, Mo. 


FREE 

BOOK 


EVERY 

SERVICE MAN 
SHOULD OWN 
THIS BOOK.' 


S. GERNSBACK’S 
RADIO ENCYCLOPEDIA 

The First Real Radio Encyclopedia Ever Published 
Regular Price SpecSrWice ^1*^^ 



{1930 Definittons) 
FULLY ILLUSTRATED 
Size 9 X 12 in. 

Over One Inch Thick 
168 Pages 

Writ feu in Plain English 


E dited by Sidney gerns- 

BACK, Author of '‘Wireless 
Course in Twenty Lessons” — “One 
Thousand and One Formulas” — 
“Practical Electricity Course” — “The 
Radio Educator,” etc. 

S. GERNSBACK’S RADIO EN¬ 
CYCLOPEDIA is the only standard 
work ever published in America at¬ 
tempting to classify abihabetically the 
countless words used in the highly 
specialized science of R.ADlO. The 
ENCYCLOPEDIA-is written in plain 
EZnglisli so that everybody can imdcr- 
staiid the definitions and descriptions. 

No expense has been spared, cover¬ 
ing over two years in compilation, to 
make it worthy a place in your library. 
It is piihlishcfl ill one volume — 168 
pages- — size 9 x 12 inches, over an 
incli thick and nicely accommodates 
the beautiful illustrations and the 
large, easy-to-read type. 

The work contains 549 photo¬ 
graphs, drawings and diagrams. 

REMEMBER THIS IS A REAL 
ENCYCLOPEDIA — NOT A DIC¬ 
TIONARY — and very few of the 
things described and illustrated in this 
volume can be found in any diction¬ 


ary, or any other encyclopedia. 

The hook contains as a supplement a 
classified cross index designed to bring 
together radio references under one 
heading having relations in common. 

All circuits new and old are de¬ 
scribed by word and picture and every 
part and apparatus used in Radio is 
explained and made understandable by 
means of photographs and drawings. 

The volume is printed upon fine 
paper — hound in full black Keratol, 
marbled paper fiy leaves and end 
sheets, with the title stamped in gold. 

SEND NO MONEY 
Just Pay Postman 
(Canada or Foreign send Check or 
Money Order for $1.75) 


ISKOR PRESS. Inc., U-O-SO 

286 Fifth Avenue. 

New York. N. Y. 

Send me one copv of Sidney Gems- 
back's First K.'idio Encyclopedia in one 
volume as advertise*!. I 'vtll pay post¬ 
man $1.49 plus postage on delivery. 
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One Cardwell 5-plate variable 

contlenser* Type IbTK (Cl*)* 

I'ive Karas vernier dials; 

Three Hiiflalo 4-pronj; tube sockets, and 
tube bases tor lioine-inade phig-in coils, 
(L.1, l/J, 

riiree type screen-grid lubes, and three 
Ben jaiiiin No. ttOiO sockets (\ 1> \V-0 i 

One riii\ t<»bc*' .0001-MIf. lixetl condenser 
(Cl); 

Tw<*lve Pilot ‘Msograd'* ,01 -ml. fixe<l <‘f»n- 
deiiseis (ClO, and Cl^l to 1 iiielnsive) ; 

'I’wo Dnliilier sniall ,000*25-jn!. fixed 

<*otidcnsers (C'it, C*i5) ; 

One Dnliilier 1-nif fixed condenser, type 
J»07 (Cih): 

fwo Dnliilier .0*2-inf, fixed condensers, (C5, 
C8); 

Two Sanganio ,00015-iiit’. fixed condensers, 
(Cl, C7): 

Four Aero It.F. ehoUes, Vo. (»0 (it 1C I to 
4): 

One Sil vei-Marslnill It.P. ehokc. No, *227 
(UFC5); 

One X-L grid eoinlenser No. ('-5 (Cll) and 

One 'fnln* 10-ineg(»lini grid leak, “fipoif* 
type (U*l); 

Two Aerovox 100,tM)0-ohni fixed resistors 
(HI, K2); 

Three Fa e ready cells. No. 050, tor grid bias¬ 
ing (“C* M/a): 

One ’1*2 A type tube, and Benjamin No. OOtO 
socket (Vt); 

One Aero short-wave coil base for two wind¬ 
ings (L4, 1,.5) or 

(leiieral Had in pings nml jacks for home- 
iiuuh* eoili> and liases. 

One ( arter “MidgeP* lO-nhm rheostat (H4); 

One Vaxley “Junior” ^O-ohm rheostat (B*^); 

One Carter short jack (J): and 

Miscellaneous material, as described in text. 

Tuning for Foreign 
S.W. Stations 

{Coniuined frota jhuje (>l:l) 


radio engineers do not guess — 



THEY 


KNOW 


^ \Miere reputations — of both products and men —depend on 
exactness, there is no room for guesswork. ^ Modern measuring 
instriinients, plus the traine<i scientific mind, determine radio 
receiver performance in mkanie. The certainty of this 
performance i^ guaranteed hy the use of tested and 
proven parts, Polyrnet Products have been approved by the engineering 
laboratories of practically all leading receiver niariufacturers. Over 80^ 
of them ii&e Polyinei Products in their production — — « 

Is possibly I ho be^sl pr 4 »of lliul Polyrnet 
Engin«^«‘>rs do iioi gut^ss: — ihvy hnown loo!*^ 



RESISTORS 
TRANSFORMERS 
V O L U .M E CONTROLS 
ELECTRICAL COILS 
E N A >I E L E D >I A G N E T WIRE 
PAPER AND MICA CONDENSERS 

Ask for Uafli't CL -1 giving diagrams of popular eircuirs including 
011^0771064/0 radio rcctit er, A catalog of Polyrnet j>arts is aroilablc or. application. 



POLlMKT .M.%M'F.%CTrRI\G CORP. 831-A B«M I3lth St., New Vork Cliv 

Polyiiiet Products 


One every ten kilocycles from .550 to 1.500 
ke., irieln.sive. 'This gi\es one chntuiel to a 
divisioti on our dial, and each .station there¬ 
fore corresjuMuls to a tlifVerenl reading. 

It is nol necessary to di.seiisS llie relation 
of kilocycles to meters here (See Kig. *2) 
except to say that tin* freipiency inereases 
more and tnore rapidly as the wavelength 
heeonies shorter. Between 15 and 80 melers 
(the etVective short-wave hitiaileast liaiid) 
tliere is more than sixteen thousand kilo- 
eyeles separation, or sixteen times the width 
of the upper liroadeast hand. The a\erage 
sfiorl-wnve .set covers tliis with tliree or per- 
liaps four coils and a.s many revolutions ot 
the tuning dial from 0 to lOO. If .stations 
were tipeiated on ehannels ten kihu veles 
wide, as in ordinary hroadeasiing, we would 
cover three to four Imndred of them in one 
turn of ttie <liid. On the .smaller Coils, the 
nuiiilier is even gi‘i:at:t.*r. 'fhe station, there¬ 
fore. covers only a small part of tlie space 
tiotween two immhers on tlie dial. If we 
skim over the dials in tlie manner to which 
we are accustomed in mcctium-wave timing, 
we will pass over many “noi.ses” in <inr set 
wliieh are really stations that wonhl give 
good loml-speaker strengtli if ])roperly 
tnned-iii. 

The proper procedure, therefore, in oper¬ 
ating a si 10 rt- wave set, is to cn lib rate the 
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tltlanticCUu 

NEW JERSEY 


COMFORT 
[Vithout Extravaf^anee 
Reacli I'^ront Service at Mod¬ 
erate Prices. Service, cuisine 
and apjjointinents ecjual lo that 
olTered at the best beacli-front 
hotels. 

Fireproof 

All Outside Rooms 

Witli or Without Private Baths 
Phone in All Rooms — Garage 

The Norris Go.* 

Fred M. Allgaier, Sigr. 
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QUIT 

TOBACCO 



No man or woman can escape 
the harmfu 1 efTccts of tobacco. 4 
Don’t try to banish unaided ] 
the hold tobacco has upon you. ^ 

Join the thousands of invetcr*\ 

ate tobacco users that have _ _ 

found it easy to quit with the aid of thoKeelcy Treatment. 

Treatment For 
Tobacco Habit 
Successful For 
Over 50 Years 

Quickly banishes all cravln? for tobacco. Write today 
for Free Book tcllintt bow toqulckiy Free yourself from 
the tobacco habit and our Money Back Guarantee. 

THE KEELEY INSTITUTE 

Dwight. Illinois 


KEELEY 


I CHALLENGE 

vou that I 'vlH teach you, by mall. In one les.ion, the ilui* 
plest. shortest method all for $1.00, Not telepathy, 
rati rend one's nilml lo a dol. by only, kiokinc In the eye.s 
of partner, ehufii, •>«eethearl. etc. I’raised hy New York. 
Uoston, lUonireal I’ullrc Chiefs: eolleite.s: Tliursion, Black- 
stone. etr. If fake, lei them arrest nir ^ 

A. HONIGMAN, Dept. WS-6. Sta, E., P. 0. B. 85, 
Montreal, Can.ida 


iiMfivtM- in the method illustrated, and make 
notations where certain desired stations 
slionld fall on the dials. Note wlien these 
.stations may he expecteil to ojierate; ami 
tune for them at the proper times, on the 
proper dial readings. Pick up the signals 
iiy the “l»eat-notc” method; that is, set the 
deleelor tube oscillating, and pick np ttie 
carrier-wave Or “squeal.” After the car¬ 
rier is hmnd, keep the wavelengtli or Inning 
dial set in llie exact center of the Sqnoal; 
and turn the regeneration dial liack pa.'^t 
tlic point of oscillation. Then, very slowly, 
move it uji again iinlii the best reeeplion 
is obtained. 

The tliird point is, how shall we de¬ 
termine what stations to time for? At the 
prese’it time, all sluirt-wave broadcast sta¬ 
tions are of an exjierimental nature, and 
their wavelengths, as well as sche<hilcs, are 
subject to suddtMi changes without imtice. 
.\nd, since distance means little or nntliing 
in short-wave reception, the carrier-wave in 
its longer path is more subject t<i at¬ 
mospheric conflitions tlian the nearby me¬ 
dium-wave broadcasts. Stations wliieh can 
be tiearfi with great volume at one season 
of the year aie often nnheard at anotiier, 
regardless of the power which they use. 
The short waves, also, are peculiarly atVeeteil 
by sunlight; some being reduced in strengtli, 
and otliers greatly incieasc<l in \ oh line on 
the arrival of darkness. 

Since reception is wo rid-wide, means of 
eommnnicatior. are slow, and no iiniver.sal 
language is yet in use. no accurate list of 
stations can l)e complied. (// mat/ he said 
that many of the most poTcerfut sttitions 
refuse to yiz'e any informaiioti for puhlira- 
tion, ns to their activities, — Editor,) Kor 
that reason, short-wave fans have grown to 
<lcpend on each other to keC]) posted on the 
various changes which are taking i>lace, 'hhe 
writer, reali//mg Ibis, has formed an orgnn- 
ization of active sliort-wave experimenters 
to gather and exchange the most recent in¬ 
formation on short-wave broadcast opera¬ 
tion. By this means, timely i>nlletins arc 
available to rnemlxTS, and new stations are 
being daily discovered which appear on no 
list. 

In conclusion, it may he said lliat receii- 
tion of short-wave broadcasts directly from 
overseas is not so ditticnlt as may be im¬ 
agined; it is a commonplace occiinencc to¬ 
day. In the words of the well-known 
amionncer of PCJ : “It is no longer unusual 
to hear programs cmaimling from half-way 
armmd the globe.** It is ])ossible to pick 
up programs in Siamese, Unssian, German. 
Sjmiiish, Krcnch and many other languages, 
in addition to Englisli, to-day. 

Now is the time for every ra<iio fan of an 
eiupiiring turn of mind to start in thi.s fas¬ 
cinating game; for it is becoming more and 
more commercialized every day, and the 
stage of thrills will soon he passed. As it 
is, the larger stations no longer wehamie 
reports of rccejition, regardless of the dis¬ 
tance covered. 

'riiere is, however, much room for experi¬ 
ment on short waves, ami who knows what 
develojmients are forllicoming in this vast 
unexplored field? International re broad¬ 
cast. s, conversatiems from ships at sea, aii- 
plancs in tiight talking to land stations, tele¬ 
vision, and many other novelties await the 
short-wave f.in to-day; and tlie era of short¬ 
wave work has only begun. 
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RADIO-CR AFT 


Practical Sound Projection Maintenance 

{Continued from }unje (U5) 


tone needle instead of the full-tone, you may 
he free from this trouble. A half-tone in- 
low-lone needle will frequently remain in 
the jnoper groove while the full-lone will 
jiini}). 

If the needle docs juinp or singlc-traek, 
ami \(ni are willing to spend the time and 
pa tic rue to master the tiivk, you can re¬ 
store it to synch roll i'/at ion. Turn off the 
horns in the theater, letting the picture rim 
and leaving only your monitor on. Hlaee 
your arm on a convenient and slraciy rest 
and, after determining whether the sound 
is ahead of or hehind the picture, lift the 
piek-u]> slightly and place it either ahead 
or bclniid the groove in which it has lieeri 
traveling. If the record is single-tracking, 
])lace your hand on the pick-up and press 
down. Tliis will in miny eases “cut- 
through.*' ami you will have no trouhlc with 
tliat record tliercaftcr. Of course, after you 
have cut Uirough, you will still liave to 
restore “sync" hy tlie inidhod outlined atiovc. 
Tills may souml very haril to ilo praetically 
impossilile—Imt, if you are willing to spend 
a little time, yon will he suriirised by the 
ease with which you (‘an aeeomplisli the 
trick, to the admiration of anyone wlio may 
watch you. 

Sounct on Film 

The greatest enemies of sound on lilm are 
dirt, oil and vihration. Dirt and oil on 
tlie film, in the optical system, on the photo¬ 
electric cell, or in fact in any place in the 
booth where it can he transmitted to the 
a I love named parts, is highly midesirnlile. 
A drop of oil on tlic required parts at 
regular intervals is always superior to a 
deluge of oil wlien the spirit so moves you. 
Careful oiling regularly and eleanliness not 
only of your riiaeliines hut your entire liooth 
will do much toward saving yon trouide in 
many ways. Light can not penetrate oil 
and dirt as suec(‘ssfully as it does clean 
film, clean lenses, (‘lean exciter lamps, and 
plintoelectric cells. Take the liint; you will 
ne\er regret it. 

Watch your exciter lamp and see tliat it 
is not turning hrown, or the filament sag¬ 
ging or sliowing other signs of old age. 
Keep it In perfect alignineni ; do not take 
for grunted that, hecause um once lined 
it perfectly, it will stay that way. Cheek 
it fre(piently and ke(‘i) it lined. 

Watch your photoideet ric (‘cIl; he sure 
tliat it is clean and is making positive con¬ 
tact. Ue sure tliat no extraneous light is 
getting into the C(‘ll window. The light from 
the exciter lamp, as varied hy (he film, is 
ihe onhf Nfjht that is mean I to enter Uie 
cell: auif other liglit (Mitering the (‘ell at the 
s.nnc time will spoil tlie quality or intro¬ 
duce foreign noise wliieh is not (U‘siiahle. 

( Iieek yniir lens ass(‘nil)ly fre(picntly, see¬ 
ing that the lens(*s aie perfectly clean; and 
he sure the asseinlily is foeii.sed correctly, 
for this has much to do '\itli good (piality. 

Keep the sprockets in the sound-head 
absolutely clean; for dirt or Imilt-up emul¬ 
sion will tend to cause the sprocket to pull 
the film unevenly and make the scuinci 
“wohhle.'* He sure your film guides an* ad¬ 
justed so that tfic sound aperture is ia the 
center of the sound track (as sliown in 


l-'ig. I). If the sprocket holes pass by this 
aperture or other im(‘\eness (other than tlie 
track itself) all sorts and kinds of noises 
will he made. 

Any attention or time that yon can give 
to eitlitM* your machines or yourself will pay 
good dividends; for tlie well-kept rnaehines 
and the com potent projectionist are both 
factors which are more than appreciated in 
the industry to-daV, h\' the producers, the 
exliilutoi-s, and right on down to the very 
people who say “Hello” to your box oHice 
lie fore they come into your tlicatei*. 


The Cooperative Laboratory 

{t'indinued from patje (>17) 

the casual leader to a.ssiime that these were 
the final i roii-i>oim(l specifications. The 
circuit is still very niiieli in tlie experiiiKMital 
stage.) U‘2 shniild he about olims, 

while should he about f»,00() oliins. The 
resi.staiicc IM- should he variahle, if possible, 
and should he around lOO ohms. A standard 
IttO-ohm potent inm(‘ter has worked out very 
well ill this jmsition. 

In eunelnding this article, it should he 
enrpliasi'/.ed that the use of your present 
detector, in (‘onneetion with tlie additional 
installation of the di reel-eon ]> led amplifier, 
will avoid .several pitfalls which lia\c piOved 
real stimihliiig blocks for many exj)eririient- 
ers. Yon will Uumi en(‘oimter no trouble 
wilh iiidialancing of Inning condensers. 'I’lie 
stability of ymir HA\ amplifying circuit 
will not he atTeeted in the least, and the 
hiaS(\s on your din'ct-eoupled audio ampli¬ 
fier will not “drift" when yon time to a 
strong earlier wave. 

Next month we will reveal the details of 
a pnsh-piill 1 esistaiiee-eoiipliMl anqilifier 
which is capable of delivering good audio 
nnalitv witimut choking, and wliieh operates 
from the stain la rd-volt age jiowcr pack. 


New Radio Devices 

(Coufiuued from pafje G37) 

blade to release the ser(*w(lriver lock. Tlie 
knife blade is sturdy and will m(‘et the ex¬ 
acting (‘onditioiiS of .service work. 

Ste(‘l of a high (pinlity is used for both 
the blades and, witli reasonahle (‘are, the 
knife will render service for years. 

A “sheep-foot" krii fe-hladi* is shown in the 
illustration; hut a “pcai-sluipe" blade is also 
available, although it is not so highly ree- 
iimiiiended for regular S(‘rviee work. \ 
eocoholo handle is u.sed on this knife; and 
its namt‘phite may he marked for idintifiea- 
tion. When opened, it is inches long 
over nil. 


Aluminum Box Shields 

Beautiful silver dip finish, 5x9x6 inches, $1.89. 
We make any size to order In 24 hours. 

No. 1424 Federal Anti-Cap Switches, $1.95. 

Genuine Baldwin Type “C” Phones, a necessity 
for short-wave reception, $3.65 a pair. 

Test Prods, hard rubber handles, 59c. 

BLAN THE RADIO MAN, Inc. 
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When Your 
Tubes Have 
Three Lives 

Like the proverbial cat, your tubes can 
have several lives. It’s just a question of 
treatment. If your A.C. tubes last less 
than six months, you are throwing away 
six to twelve months of full normal life. 
Charge it to EXCESSIVE line voltage. 

If your set sours early in the evening, 
when folks turn on lights and radios, 
blame it on LOW line voltage. 

In either event, it now becomes your 
fault. Because, by investing the small 
sum of $1.75, you can overcome the 
effects of high and low line voltages for¬ 
ever. Here’s how: 


Automatic 

Line Voltage Regulator 
Clarostat 


Its name tells the story. Compensates for 
all line voltage fluctuations. Applied to 
attachment plug of usual A.C, set—no 
tools, fussing, experience. AUTOMATIC 
—provides immediate change in compen¬ 
sating resistance for all voltages. No taps, 
switches, worry. Neat. Compact. DIF¬ 
FERENT. 


Install it—forget it—and save the price of 
two or three sets of A.C. tubes per year— 
and perhaps a costly power pack failure. 



tutes! Watch out for 
what you ask for. 


ASK your dealer 
to show you the 
greatest invest¬ 
ment in radio to¬ 
day—^the AUTO¬ 
MATIC Line 
Voltage Regulator 
Clarostat. But be¬ 
ware of substi- 
switching! Demand 


CLAROSTAT MFC. GO., Inc. 

Specialists in Aids to Better Radio 

285-7 N. 6th St. :: Hrooklyn, N. ^ ^ 


^ VltePrewJMitioli 
ror Better Rad lo 
Reception 




This STxntKkI 
in a radio 
diagram 
meaner 


AMPEHITE automatically 
^iiaintainH tite niOHt efficient 
tiijte vollu^c. Ini I proven tone, 
Rcnaitivity, voiiinie. For 
every tube, Sl.IO uith 
(in At alt 

dv ult^rn, _ 

Qrponttton 
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'’SElF'ADJUSTENC'Jy^a.toi 


Review of Recent Radio Literature 


TELEVISION, l)V II. Horton Sheldon, 
Fh.I). (chiiirinan of the department of 
physics, Washington Sepia re College, New 
^ (»rk UnivtMsitv; science editor . New 
York Herald Tribune) and 1^'dgar Norman 
' Grisewood, M.A. (instnielor of physics, 

I New York University). 190 Jfage.s, illus¬ 
trated. .5^ by 8% inches. Stiff buck tain 
' binding. Publisbed by I). ^'an Nostrand 
Co., New York. Price, $*J.75. 

I In spite of tlic large mass of material that has 
I accumulateil through the efforts of many workers 
j in the field of television, it is surprising how much 
has heeii coiidenseil into tliis hook in such a clear 
' and concise manner that the layman can grasp it. 

■ Xnd this does not reduce its value to the expert; 
for references are fully given in all instances wlicre 
the subject becomes too technical to he inchided in 
a hook of this scope. In fact, it is safe to say that 
i the entire art is inchuled in this hook with its 
references; it should he read hy all who are in¬ 
terested in any phase of radio. It is written hy men 
who know physics, to cover a subject wliich coni* 

I bines many branches of physics, and is the first 
comprehensive American hook on television. 

Chapter 1 clearly outlines the essentials of tele* 

I vision; Chapter 2 covers briefly the historical hack* 
ground and shows the devclopnieiit of television 
from the early methods of transmitting still pic¬ 
tures. 

, Optica] science, which plays an important part in 
I this subject, is covered in an elementary way in 
Chapter 3, which also tells much of importance 
aliout the human eye. While the nature of light 
cannot he mathematically considered in a l>ook of 
this type, it is snfliciently covered in Cha]>ter 4 to 
give the reader a general idea of its basic prin* 
ciples. 

The selenium cell, tlie first light-sensitive device 
discovered, has always played an iniportant role in 
picture traiismissioii, and Is fully descrilied in 
Chapter 5. Its new sister, however — the photoelectric 
cell who is more active, alert, and (luickcr makes 
television possible and is explained in Chapter 6. 

Chapter 7 tells all alxnit the glow-lamps (mainly 
neon lamps) which are used at the receiving end 
to produce the moving picture or image; and 
Chapter 8 about oscillographs. Iwth electro-mechant- 
c.nl and thr catliode-ray types. The latter may play 
an iniportant part in television in the future, due 
to its virtually instantaneous action. 

Chapter 9 shows the different methods of scanning 
an image and Chapter 10 those of synchronising the 
scanning ilcvices at the transmitter and receiver. 

Telephotography, or the art of transmitting photo¬ 
graphs by wire or radio, now commercially suc¬ 
cessful, is the forerimiicr of television and forms 
the subject of Chapter 11. 

Then we start with television itself in its present 
forms, and find de.scrihed in detail the Caird Telc- 
I visor (Chapter 12); the Hell system (Chapter 13, 
which occupies more space in the book); the Jen¬ 
kins system (Chapter 14); ami the Alcxandersoii 
System (Chapter 15). 'I'hese arc the four main 
i systems in pre.sciit u.se an<l, while liasically alike, 
they vary greatly in detail. 

Chapter 16 shows sonic interesting relays: Chapter 
17. amateur ecpiipment. and the l>ook ends with 
Cliapter 18, which treats of the future of television. 

(C. J. F.) 


WIRELESS PICTURES AM) TELE- 
\*1S1()N, by T. Tliurtie Bnkcr (Thdlnu of 
the Institute of Physios; Associate Mem¬ 
ber. I.E.E,: Member. I.R.E.: Fellou of 
the Physical Society of l.ontlon; btdlow 
of the Royal Photogra})liic Society). 181 
pages. Illustrated. 5 by 7^/^ inches. St it! 
buckram binding. Publisbed by 1). Van 
Nostrand Co., Inc., New York. Price, 

$ 2 ,r>o. 

The art of transmitting pictures liy electricity 
dates back to 1837 when Morse, the inventor of the 
telegrajih, succeeded in recording code messages 


electrically on a paper tape at the receiving end. 
From that time until the piihlication of this l>ook 
Mr. Baker carries ns through the evolutionary 
stages of incturc trausniission and television. The 
main bulk of the book deals with the transmission 
of still pictures, the last chapter only covering 
television; Imi since two arc as closely related 
to each other as “wireless" is to “radio,” we be¬ 
lieve it should be included in tlie libraries of all 
television and radio experimenters. The book covers 
the theory very completely and gives references to 
other papers whence material has lieeii taken. While 
it goes into higher mathematics where this is deemed 
necessary, the general style is such that the layman 
can understand it. 

Chapter 1 tells us about the earliest forms of 
recorders as used in the telegraph and tor trans¬ 
mitting images. Chemical recorders as well as the 
code metho<l of transmitting '‘picture information” 
are described. 

Some very good information alioiit selenium cells 
aii<l photoelectric cells is given in Chapter 2. 

Chapter 3 shows various forms of receiving in- 
stnimenis for still pictures. Galvanometers and 
oscillographs, including the cathode-ray type, are 
<lescrihed in this chapter, and mechanical inkers for 
drawing the picture are inchided. 

Chapter 4 deals with the photographic image and 
photography, and Chapter 5 with synchronising de¬ 
vices. such as tuning forks, and phonic motors. 
Ivelays. ilhitniiiants, and batteries are also covered 
in this chapter. 

The transmission of pliotographs with selenium 
cells is describeil in Chapter 6, as well as the first 
commercial apparatus. 

The telautograph, a machine for telegraphing 
sketches, drawings, autographs, handwriting, etc., 
is fully descrilied in Chapter 7. 

The relief system of sending pictures fills Chap¬ 
ter 8. Both Reliii’s Telestereograph and Tschorncr's 
process arc described in detail. 

Chapter 9 covers the half-tone method of trans¬ 
mitting pictures and Chapter 10. the Bell Telephone 
System, which divides the picture itito lines. Nat¬ 
ural color transmission is also described. 

So far the Iiook has descrilied only the trans¬ 
mission of photographs over wires. In Chapter 11. 
radio transmission with its accompanying problems 
is considered. This brings us (o the television ticM, 
wliich is covered in Chapter 12. tliongh rather 
briefly, as the greatest strides in television have lieeti 
made since the first jinlilication of the book. How¬ 
ever. color transmission, the CamphelbSwinton 
method which employs the cathode ray oscillograph, 
and the Baird system are described in this chapter. 

<C. .1. F.) 


TELb'VISION, by Alfred Diiisdale ( \sso. 
I.R.E.. edit nr Teleritdon Matfazine)* with 
;i f<in*\v(ird by Dr. (now* Sir) J. A. FUmii- 
ing, M.A., I). Sc., F.R.S. 180 pages. I Illus¬ 
trated. 5 by indies. Stifl’ bnckrain 
biinimg. ruhlislicd by Television Press. 

London- Price. 5/0 ($1.B8). 

The foreword, as a notable scientist’s viewpoint 
of the subject, is worth anyoiie'.s time to read; it 
familiarizes us witli the ini{)ortaiicc that television 
will play in the fnliire. 

Chapter 1, the introduction, merely inspires en¬ 
thusiasm alKiut I he subject, ami Cliapter 2 starts 
in witli the heart of television, the electric eye, 
showing the action of the human eye. and briefly 
outlining the earliest experiments. The next eight 
chapters cover the history of the development of 
television and the various sy.slenis employed. 

The final chapters. 11 to 15 inclu.sive, are of in¬ 
terest lo all experimenters; for they cover many 
interesting iiossihililies of television. The theory 
of the subject is discussed, showing the speed limi¬ 
tations inherent in present methods. *'I’lioiiovision. ' 
or the recording of picture-sounds on a phonograph 
record is tiescrihed; also "noctovision.’’ which em¬ 
ploys infra-red light and makes possible “seeing in 
the dark." jolm L, Baii*d's transatlantic experi¬ 
ments are dc.scribcd. also his methods of stereoscopic 
and television in natural colors. Although the main 
bulk and interest of the hook is <levoted to Baird’s 
achievements, this does not <letract from its value 
and we may fully recommend it to all readers, 

(C. J. F.) 
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Corona TyP^ 


BRAND NR W 



CORONASS” 

Lowest Price-Easiest Terms 

Ever Offered 

H 


KIMC’S your chance to own that hnind netr Genuine ^lodel 3 Corona 
yoirvc wanted— oij tlie easiest terms ever ofTered — at tiu^ LOWRST 
PHICR (*\er otTered. Complete in every detail: back sj)a(*er. etc, Mann- 
faefurer's (luaranfee. lu'co^uized the world ov(‘r as the FlXl^ST, 

smm:()N(jkst, sTi'hniRST POirrAiuj-: ptilt, 

S. lovcton writes: “It truly is a won- F. j. liarsuKlia. Ir., writes: “1 am verv well pleased 

Icrhil inacliine. I am very pleased with yonr little Corona and I must say I do not know 

with it and find it very simple to work although it 
is tile first typewriter I have ever usctl ’ 

■' ” Fina. composer ami pianist says: 


_^_ _ ^_ , Corona has 

helped me put my songs over and is still doing it. 1 
find it jtist the thing for writing words to songs and 
for all correspondence to the profession ” 


what I would really do without it. It works like 
charm and has every convenience of a larger machine.’* 
Mrs. G. Bernstein says: “Allow me to thank you for 
prompt delivery of the Corona. I am delighted with 
It and know 1 shall derive great pleasure from its 
possession.*’ 


ours 


/or 10 DAYS FREE 



Only a limited nuniher of these splendid machines available. To get 
one, you must act now! Experience the joy this personal writing portable typewriter can give 
you! Use it ten days free! Sec how easy it is to run and the splenditlly typed letters it turns out. 
Ideal for the office, desk, home, traveling. Small, compact, light, convenient. DonT send out 
letters, manuscripts, reports, bills in poor handwriting when you can have this Corona at such a 
low price on such easy terms. Remember, 

Save Money- Use This Coupon 


these are hntnd new machines right out 
the Corona factory. 


of 


Carrying Case FREE 

IS you act NOW! 

Leatheroid carrying case, oiler, instructions free on this 
offer. Send no money—jtist the coupon. Wiihout delay 
or re<l tape we will send you the Corona. Try it 10 days. 

If you decide to keep it, send us only $2 — then $3 a month 
until our special price of $39.90 is paid. Now is the time 
to buy. This offer may never be repeated. 


Smith Typewriter Sales Corp. 
(Corona Division) 

E. Ohio St., Chicajto, Dept. 


1136. 


Ship me Mie Porona, F. O. 11, Chkago. On arrival Til ili*po»lt 

ulili express aiteiit. If 1 keep niactiinc I'll semi jou $3 a tnonMi 

uiiril the $37.90 halanre af $39.90 priee Is pulil, the llile to remain 

rtiili you liiitil then. I am Jo litve 10 days to .ry the ivi>ewr|ier. 

If I deride not to keep li. I will repatk and return lo express .-urent 
who ultl return rny $2. You are lo give your standard guiramee. 


le 


Address . 

Kiiiplnyefl by 
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PATENTS 


Protect Your Ideas 


Write for Instructions, 
free on request or 
send drawing or model 
for preliminary exami* 
7iation of Patent Office 
records 

Promptness Assured with 
Best Results 

Miller &Miller 

PATENT ATTORNEYS 

Former Members Exafy\\ning Corps^ 

V, S. Potoxt Office 

265 McGILL Building, Washington, D. C. 



PATENTS 

TRADE-MARKS 

OO NOT LOSE YOUR RIGHTS 
TO PATENT PROTECTION 

Before disclosing voiir invention to 
anyone send for blank form “Evi- 
DKNcr OF Conception‘‘ to be signed 
and witnessed* 

LANCASTER. ALLWINE & ROMMEL 
{Rcgtsterocl Patent Atlomeys) 

475 Ouray Bldg., Washington, D. C. 
Originators of forms "Erldence of Conception** 




PATENT 

TK AI>KM AUKS ( < >I>VR lO IITS 

Iteforo y<mr Idea to anyone, srrul for 

new “Duplicating Invention Record*' you 
kreji ;i ropy for f\l<lenrp and send me a ropy 
for atlvlrr arul rs.irt <o.'t of patent. Promjit 
Tersonal Servire. Advire and Record free on 
Rcfiuest. 

JOHN J. LYNCH. Registered Patent Attorney 
41-F Park Row. International Building, 
New York City Washington, D. C. 



Write for Free Guide Book, 
“HOW TO OBTAIN A 
PATENT” and Iteeord of 
odel or sketch and dcscrip- 
tiori «)f your iiiwuiion for our Free 0]iiuii»it whether it 
fNitnes within I'aieiiL Otlicc Rules. RADIO and hXKC- 
TRK’Ab Oases ;i SpeeiallV I*romH rfiU irut Service. 

PAYMENT OF FEES IN INSTALLMENTS 
VICTOR J. EVANS & CO.. 923 • 9lh, Washington. O. C. 


PATENTS 

invention Blank. Setid r 


VREE.F, 

RADIO BARGAIN 

CATALOG 


ALSO FREE RADIO GIFT, 





Send now for this 
new free radio catalog 
which saves you many dollars on 
radio outfits, kits, parts, tubes .nnd accessories! Also ’ 
TIME CONVERSION CHART FREE, Tells you in¬ 
stantly witat lime it is in any part of the world I 
Given free if your request for catalog reaches us 
this month. 


Genuine V^WGfT'fProciucts 


SriMM*E*MENTAHV 1)1 AOH A.M—l‘ACK- 
AGK No. 1. Piililisfu'd by Kadio Tn*atise 
Co., New York. 11') slicets, H \'2 by 11 
inches, punched for standard filing, each 
illustrated. Price, $2.50. 

As a supplemental reference the publishers have 
prep.ired this diagram package which includes the 
wiring diagrams of the late receivers of foremost 
radio manufacturers, hut does not duplicate the 
circuits ill the “Trouble Shooter's .\Iaiiii:ir' by John 
r. Rider. 

In the list are represented Steiniic. All-American 
(Mohawk), Gulbranscn. Bremer -Tully, Earl. F:ula, 
I'hilco. Peerless, Temple. Brunswick. Amrad. Spar- 
ton, Audiola, Balkite, Sonora. Crosley, Kennetly, 
Stewart•W'arner, Automatic Electric, Kadiula, -Ma¬ 
jestic, Stromberg-Carlson, Edison, Bosch, X'ictor, 
Grebe, Traveler, Silver-Marshall and Eveready. 

Only one side of each sheet is used. Wherever 
available electrical values have been shown on the 
tliagrams, which are black -on- white. In addition 
to circuit wiring, the parts layouts and instriinu-nt 
details of certain sets are nlso shown. 

Electrostatic speaker models, screeii-gritl mudels, 
automatic control models, l).C. and A.C. models. 
25. 50 and 60 cycle models, battery and De !.u.\e 
A.C. inotlels. automatic-tnning moilels. and chasses 
of all kinds are included in the contents; which are 
not sold as separate sheets. 


RADIO NOISES AND THEIR CURE. 

Ibiblished by the T'oIm* Detitsclniiaiiit 0>r' 

Cnnton, Mass. 72 ]»ng<*s, illus- 
trnted, (i Ity 8% iiiclu'S. Prict*, 25 cents. 

This little ?K)ok is already in a second and enlarged 
edition, indicating the interest which its theme, 

“The Radio Interference Problem and Its Solution/' 
have for the radio traile and the great radio 
audience. Its publishers, who have lieen the origina 
tors of an incessant campaign against man-made 
static, have organized an interference engineering 
service, for dealing w'itli conditions in any given 
coTiiimiiiity wliere public interest has been aroiise<l 
to the extent of asking a survey. The Imok may 
he read by the layman for its ecliicattonal value in 
explaining the cause and cure of electrical noises: 
and it is especially designed for the electrician and 
the Service Man. in explaining the nietluMls of 
locating interference caused by apparatus, whether 
defective or not, and curing It, All recommenda¬ 
tions are practical: though specifications for remedies . .. —- , 

are in the type numbers of the publisher’s extensive Doctor?’ Kadio Doctors, Inc,. Dept. C. 131 J.ssex 
‘ line of radio-frequency filters. | Street. Salem. Massachusetts. 


Orders Jnqiiir ies 


Su^^Dail 





fW 


Polr’s^Reference Book 

and Mailing List Catalog 

Gives counts and prices on over 8.000 
clifTerent lines of business. No matter 
what your business, in this book you 
will find the number of your prospec* 
live customers listed. 

Valuable information showing how to 
use the mails to secure orders and In¬ 
quiries for your products or eervlcea is 
given. 

Writa foe FREE Ojpy 

R, U POLK A CO., Cetroit, Mich. 

Directory Publl.<#hera in the 
\f Priccipai CJitlea 

31a! ling List Compilers — Business StatlJtlcs 
Broducars of Direct Mall Adverllslng 


CHEMICALS 


BOOKLET OF EXPERIMENTS and chemical 
catalog. 15c. General Chemical Company, Box 
397. Reading. Penna. 


DETLCTI VKS 


DF-TECTIVES Earn Big Money. F.xccllent oppor 
tunity, Exjierience unnecessary. Particulars 
Free. Write. George Wagner, 219011 Broadway, 

M. y 


INSTKCCTION 


RE THE LICENSED RADIO DOCTOR of your 
comnmnity. Earn $7.00 $10.00 spare time evenings. 

Writ^ iinivr fnr frof* Rnnklct. “Whv the l^adtn 


RADIO CATAEOC; AND DATA ROOK. 
Publishetl by OUenbnch I'-lfftiic Cniii- 
ininv, Syn F rnjiciM'O. 272 piiges, ilhis- 
tr.iti'tl, 7% X 10%. ini'hes. 

‘This is our first catalog, and we have trietl to 
make it Iiclter ainl more useful than any other 
catalog hitherto pn?)lished,*’ says the foreword. 
Without nil previoits catalogs before us for com 

pnrison. it may he said lhai tliis ambitions atteni|>t ^ 
has lieen worthily carried on I. It is a pleasure to 
look at this Catalog. \n ith ils excellent typography. It 
is filled with iniich technical atlvice for the con- ^ 

stnictor and the Service Man; the materials and I 
equipmeiit listetl are accompanied hy information 
which will make their efficient use easier to de¬ 
termine. A part is listed: the circuit for its use 
is shown: an electroacoustic device is aCCdmpanicd I 
by its curve; and so forth. Thi.< catalog lo< ks lik( ' 
a piece nf good primed salesmanship that is profit 
able to the purchaser; and it may profitably he ' 

studied hy catalog designers as well as hy radin 

Service -Men, 


GENERXL RADIO E\i»ERl-VlEN'riR. | 
Piiltli.slicd by tlie Orncrnl Riulio Coinptniy. 
C;iiiil)ri(ljrt\ -NiiisS. iMnntlily. 8 pfijjes, d by 
9 inches. Free distribiil ion. 

The February issue of this very interesting house 
organ for the serious experimenter is devoted to an 
article hy Charles F. Worthcii oti inczo-eteetiic 
quartz plates. Covering the crystallography and the 
electrical application of this nsefni frequcnCy-rrgu 
lator which is now in demand atnoiig amateurs, as 
well as commercial operators and broadcasters, It 
will be found interesting by all to whom transmitter 
regulation is a practical problem. 


learn tattooing. Instruction catalog, dime. 
Miller, X43l Main, Norfolk, Virginia. 


>L\GIC 


LESSONS IN MAGIC’!! Become a real magician 
- earn Big Monev— give entertninments after first 
lesson. Be popular at all parties. Send 25c. for 
first lesson. (Worth $2,00.) Lubasz Magician. 
S-2968 Ridgeway .^vemlc, Chicago. III. 


5IED1C VL 


I.OST VITALITY — Tlie Specific Till and Win- 
Chesters Hyiiopliosphites, $1.00 per box or bottle, 
postpaid, literature free. Winchester & Company. 
Established 72 years. Box 237, Mount Vernoii, 
New York. 


OLD MOXFY AVVNTFD 


$5 to $500 EACH paid for Old Coins. Keen ALL 
old money. Many VERY valuable. Get Bosted. 
Send lOc. for illustrated Coin Value Book, 4x6. 
Guaranteed Prices, We buy and sell. COIN 
EXCHANGE. Room 10. Lc Roy, N. Y^ 


RADIO 


SERVICE MEN\ ATTENTION - Speakers re¬ 
wound. magnetize<l. repaired, $2,00 to $2.75. Com¬ 
plete Power Pack Service—Transformers rewound, 
condenser blocks repaired, resistors duplicated. 
Guaranteed. Clark Brothers Radio Co., -Mbia, 
Iowa. 


1 SERVICE MEN ^ EXPERIMENTERS. Change 
battery sets into ,-\ll Electrics for less than $8. 
or l)tiilil new, including tubes for $14. Complete 
instructions. 50c. VesCo Radio, IjSl 91st Ave.. 
Oaklaiul, Calif. 
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It^S yours^ 

ond FREE 



]t’s just the Midget Cone 
Speaker that makes radio 
programs more enjoyable— 
and besides its clarity of 
reproduction, its smallness 
of size makes it convenient 
to be placed in any room 
about the house — you get 
it free, at absolutely no cost. 
Many thousands are enjoy¬ 
ing the advantages ol this 
attractive speaker — why 
not you? 

This speaker is yours — just 
for entering your subscrip¬ 
tion to RADlO-CKAPr 
for one year. Fill in the 
coupon below. Clip it out 
and mail it T O D A V . 
There's not an overstock of 
these w’onderful speakers 
so you must ACT 
QUICKLY! 

Hi^rry! Fill in Confion — 

Mail it TODAY. 

RADIO-CRAFT, Dept. A 

98 Park Place, New York, N. Y. 

My $2.5ll f«ir a years stiliscriiH ion to 
K \ Die » ('R A KT is encUised. I uiulerstajul 
that ;i Midget Cone Sj>fak€t will lie st-iu 
to me ahsohttely I'khU. 

Name . 

Address . 

City . State — . 


AF.UOVOX RFSEAUen WOIUCKH. PtiU- 
lishcd by Aerttvox Wireless Corptiratitni, 
nmiiklyn, N. Y. Moiiltily. V pages. 
by II iiiche.s, (HagraniS. Free distribution. 
The January ami Fclnuary issues of this hoime 
or^aii cotitain an interesting article by the eti 
gineering department of the publisher, on the use 
of nniltipliers to increase the range of ammeters 
and voltmeters. Circuits are shown, and instrnc 
tions given for the correction of scales and calibra* 
tioii of itistruments to any desired range. 


ItAHF MF/rALS. Piiblisliod by Fnnstcel 
Procbicts Co., Inc.. Nortli CIticago, 111. , 
.5(i pages, ilbist rated, <i by J) inches. I 

Au interesting advertising IxKiklet devoted to the 1 
methods of obtaining and using three rare metals. ' 
Taiitalnni. Tungsten and Molylideiiiini. The second 
metal, and perhaps the first, will l>e recognized ^ 
iluickly !»y the radio fan; but it may surprise him 
to find the thini described specifically as ’The 
.Metal of Radio.’’ The e.\|ilanailoii is that, while 
tungsten may provide the filament, niolybdemmi has 
qualities equally desirable for the gri<l. "The reader, 
if he be a radio fan, will recall that the first tubes 
were at best rather makeshift. It was by no means 
iincOTiimon for a grid to soften, lean until it touclietl 
the plate or filament, and quietly render a $6 tube | 
utterly useless. liccaiise molybdenum has niaile 
such troulile a rarity, it deserves nO small part of 
the credit due for the greatly improved performance 
of railio tubes and for bringing down the price. 
Tantabun, well known as a material in electrolytic 
rectifiers, is also valuable for tube grids and plates. 

'The Iiook. which embodies much useful inforina 
tion for the engineer, is addressed to the iiulustry, 
rather than the experifne- tvr. It is interestingly 
written, attractively illustrated and printed. 


SMIP-TO-SHORE BKOADC.ASTS 

Arrival of the latest German liner Europa, which 
set a new record for a speedy crossing of the 
.^tlantic, was signified by a broadcast from a sliort* 
wave transmitter on the bridge of the liner. 'This 
was relayed to Kurope from Schenectady. Events 
of this nature are multiplying: and tlicy will con- 
I tintially afford tlie short-wave broadcast listener the 
; op]?ortunity for many interesting experiences. 


STATEMENT OF THE OWNERSHIP. MANAGE¬ 
MENT. CIRCULATION. ETC.. REQUIRED BY THE 
act of congress of august 24. 1912. 

Of Radio-Craft, [lulilisiluid niutitlily al 3tt. .Morris. Ill., 
for April 1, 1030. 

St ill e of Nesv Vork 
County of .Vew Vork 
5S. 

Itpfnre mo. a Notary Public In and for the Si ate and 
rotinty aforosiild. personally appeared Irvlmc S Man- 
helnier. irho, havlnk heeii duly sworn aecoitiiiq; to lave, 
deiioses and says that he is the business iiiaiunter uf 
Radio-Craft and ihat the rolioivinit is. to ihe lie.st 
of his knowledge atid belief, a true atateinent of Ihe 
ownership. niana(;enient. etc-, of the aforesaid huhliea- 
tlon for the dale ."ihown in the above eaption. required 
by the Act of Aukii.st *34. 1912. Oiiihodietl In seel Ion >111. 

I l*os(al Laws and Regulations, to wii ; 

I That the names and addresses of the pnhli.slier. 

e<liior. iiianaKinn ediinr. and hiislmss insinicers a'e. 
rublishcr. Tcchnl-Craft Publishing Corporation, 401 North 
We lev Avf,. .Mt. MoriTs. IlL 

, Editor. Hugo Oernshack. 98 Park Plaee. New York rjiy, 
Managlmr Kdltoi. R. D, Washbnrnc. 98 Park Flare, 
New York fity. 

lluslness Manager. Inlng S. .Manheinier. 98 Park Pbiee, 
j .New York Clly. 
i 'j Tliai the owners arc: 

TTngo Gernshaek. 98 Park Place. New York City. 

Sidney Gern'ibaek. 98 I’arK Place. New ^ ork City. 

I D, .Manlieliiirr. 98 Park Plaee. .New Vork City. 

3. That the knmvti lioridliolders. niortiuigees. and ollu-r 

seeurlty holders ownitig oi holding 1 per eetii or more 
of total amount of lionds. mortgages, or other seeuri- 

' ties are: None. 

1 4. That the two Parakralihs next ahore. giving ilie 

: names of the owners, storkholders, ant! serurlly hi>ld- 

j CIS. If any. eoilisiln not only the list of .stockholders 

and seeiirlty ImUlers as they apiu-ar iiimn the liimk-; of 

the coiriiiany hirl also. In eases whore the sloikhohier 
or security holder apnears ution Ihe bunks of the 
l>iiny as trustee or in any other lhlueiar.v relatinii. the 

name of ihe Person or corporation for whom siieh 

trustee Is ailing, is given; also that the said two iiata- 
graidis I'Oitlain statements embraedng atfi ant's full 
' knowledge and belief as to the elrrumstanees and eoli- 

ditions under which stockholders attd security lioldets 
who <lo not appear upon the hooks of the eompatiy as 

trustees, hold atock and senirities In a eaPaeity other 

Ilian Ihat of a bona fide owner: and tills atTlant has no 

reiisoti to believe that any other person, association. 

I or rorporafioii has any itiferesi direct or Indirect in the 
I said stork, bonds, or other securities than as so stated 
I by him. 

IIIVI.VG S MANHRIMKII 

S\rorii to and suhserihed before me this 1st ila.v of 

April. 1930. 

RO/.Kbl.A BENNETT. .Notary Public 
(SEAL) 

(.My ootiiinisslon expires .March 30. 1931.) 



Pracitcal Radio 

Renin .^'5 lECHVWG 
Rj^io jstimcro •{^5^ 

Moyer RepaiWNC Mover 

AND aj© 

tfcsTHEL moyb 

Wosrm 


H OW to Build, Test, 
Repair, Maintain - - 
Radio Receiving Sets 

The three volumes of this Library cover tlie entire 
tielcl of building, repairing and ‘‘trouble-shooting” 
on modern radio rc-ceivers. The lubrnry is up-to- 
t he-iiiiiuitc in every respect and includes the very 
laiest devclopinents in the design and manufacture 
of eciuipmoiit. The rapid ly-gro wing interest in 
SIIOR r-\VAVF. UPXFJ'TIOX is thoroughly covered 
ill a Complete section which deals with the coiistruc- 
tiou of this tx*pe of apparatus. 


Radio 

Construction 

Library 

By JAMES A. MOYER and 
JOHN F. WOSTREL 

Faculty. University Extension, Massachusetts Department 
of Education 

Three Volumes — 993 Pages, 6x9 
561 Illustrations 

VOLUME I: pivsents the fundaniental principles ot 
r.uiio I'O clearly ami Mmply thai anyone ot average 
tmilling will tie able to read, understuiid and apply 
tlioiii. Ill one chapter alone, it gives actual working 
drawings and lists ot imiUniuIs for the construction 
of eight typical sets. 

V'OLUME II: fully discn.vsoR all of the elementarx’ 
principles of radio construction and rejaiir. An ex- 
idaiiation of the noces-^arv stops for “trouble- 
shotiling.” nepaiiing, servicing and consimeting radio 
sols Biiceessfnily. 

VOLUME III: covei-s the essential principles under¬ 
lying the opemtion of vaciinni tubes in as non- 
t€*cliiiical a tnnniier as is consistent with atjciinicy. 
It discusses the constniction, action, reacti vat iriti, 
testing and use of viiCiiiiin tubes: ami an inten*8ting 
section is devoted to leinote CtYfitrol of industrial 
processes; and precision measimnnents. 

EXAMINE these books for 10 days T 

This bibraty* is not oiil\ a thorough hoine-sti' iy 
course, but a bandy means of refeioiice for tlie mup' 
experienced raclio experimenter, repair nian. aiid radio 
iiliop owner. To ibesc» nien. as well as to those tio 
desiiv to iidvanoe in the ra<lio profession, this offer 
of Free 10 days’ F.xamiiiatioii is made. 

Simply clip, fill in, and mail this coupon 


McGRAW-HILL 

FREE EXAMINATION COUPON 


I McGRAW-HILL BOOK COMPANY. INC.. 

I 370 Seventh Avenue. New York. 

I Geiitbtiieii: Send me the new R.ADIO rONSTUUC- 
I I'lO.N LthRAllV. ail rlmigeR tiiepaid. for 10 day.s’ 

I Tree lCx:iminntinn. If xatlHfartoTv I will send $1.50 

j 10 da.v and $2 till a irinrith until $i..50 haA lieen 

I paid If mil wanted I will return them at your 

j expense. 

I .Name . 

I Hotue .\ddres« . . | 

I City and State . 1 

I Position . 

I Name of roinbany. 


llC-6-30 
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^ # Official 

Radio Service Manual 



Tir 


Hugo Gernsback 

Editor 


Special 

Pre-Piiblication Offei 


Clyde Fitch 

Managing Editor 

TP* 


and Complete Directory of 
all Commercial Wiring 
Diagrams of Receivers 


PREPARED ESPECIALLY 
FOR THE 

RADIO SERVICE MAN 


f 


W E A.WOUNXE the early publication of the lonf?- 
awaited OFFICIAL RADIO SERVICE MANUAL. 

This manual is the first complete and iiiost up-to- 
date book of this kittd. Nothing else like it has ever 
appeared in print. 

A tremendous amount of material lias been collected, not 
only for the Service Man, hut for everyone interested in radio. 
A complete directory of every radio circuit of commercial 
receivers is now iiossible, and not only to get every circuit of 
every set ever manufactured, of which there is any record, hut 
in addition, an entirely new idea makes it possible to keep tlie 
manual up-to-date. 

The OFFICIAL R.ADTO SERVICE MANUAL is made m 
loose-leaf form — handsomely made of llexihle leatherette — the 
entire hook can he folded and slipped easily into yoiir pocket 
or put in your bag. 

Rarelv do manufacturers supply information about receivers 
made before 1927 — even 1930 service data arc not always avail¬ 
able because many manufacturers do not supply independent 
Service Men with such data. And, when you can get the 
material from some of the manufacrurers, it is of little use to you 
because it is not uniform, and it is scattered in ditTereiU places; 
difficult to get at. 

Additional service data, for new receivers as they appear on 
the market will be published and supplied at trifling cost so tliat 
the MANUAL may he kept up-to-date at all times. 


course for radio Service Men, giving practical information from 
every angle on how to service sets. 

In short, the OFFICIAL RADIO SERVICE MANUAL is 
the biggest thing of its kind that ever came along in radio. It 
will be hailed by every wide-awake radio man througboiit the 
entire industry. 

The size of the OFFICIAL RADIO SERVICE MANUAL 
is 9 in. by 12 in. There are several hundred pages, printed on 
good iiaper, and the hook contains hundreds of illustrations and 
diagrams. 

SPFCIAL OFFER 

The price will he $3.50 upon publication of the book; but to 
our own subscribers and readers, we have a special pre-publica¬ 
tion jiricc of $2.50, prejiaid. This price will be withdrawn the 
minute the hook is puhlished, which will be during the next 
six weeks or sooner. 


GERNSBACK PUBLICATIONS, INC,, RC 6 

96-98 Park Place, New York, N. Y. 

As jier your speci.il offer, I enclose lierewith $2.50 for which you 
are lo seinl me posipaiiJ. one copy of the OFFICIAL RADIO SER\ iCE 
.M.XNTAh as soon as it is published, at the pre-publication pric« of 
$2.50. I iitulerstatid that tlie price will be $3.50 as soon as the 
M.A.\T*.\L is published. 


SERVICE INFORMATION 

Blit that is not .all. The OFFICIAL RADIO SERVICE 
M.^NU.^L contains also a most comprehensive instruction 
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Radio-Craft’s Opportunity Column 


T O make this magazine of additional benefit to 
Service Men, KaijIoCraft has instituted a new 
feature, of which advantage may be taken, free 
of charge, by any Service Man who has enrolletl 
himself in the National List of Radio Service 
Men (by filling om in full the blank whicli is 
printed in every issue of this magazine). We will 
print short notices of the same nature as those 
which follow; and will forward to the writer of 
any of them the replies which may lie addressed to 
him (by the numi>er given) in care of Radio-Craft. 
\\'e can undertake to publish the same notice only 
once. 

We must reserve the right to condense all let 
ters into tlieir most essential details; and we urge 
all om corresiK)ndcnts who use this service to be 
as concise, though thorough, as they would he in 
the composition of a paid advertisement which would 
cost them several dollars. 

Service Men seeking employment should give, 
at the beginning, the important details whicli an 
employer will first ask; and anyone offering em¬ 
ployment to a Service Man should Ite equally 
specific. 

It is desirable that references be given in all 
letters seeking employment, etc. — not for publica¬ 
tion, but in order tliat R.\pio-Cr.\ft may verify 
the statements made, if requested to do so. by 
parties interested in replying to rhe advertisement. 

riease give all inforiuatioii for publication on a 
sheet of paper separate from the questioutiaire, 
which is filed by us. .-Xge. years* experience, do* 
niestic atTairs. etc.; and do not forget to put your 
name and address on each sheet. have several 

leqiiests lacking these important details, which we 
cannot publish as yet. \ period of at least one 
month must elapse between receipt of leitrrs and 
publication; as tlie forms of k.\Dio-CRAFT close 
several weeks ahead. 

We cannot publish under this heading any ad¬ 
vertising of a commercial nature — for the sale of 
goo 4 ls. or instruction, etc.; or for an employment 
agency. We cannot publish offers of general serv 
icing for the public, or service representation of 

a manufacturer in a ilistrict. For the former, local 
advertising mediums are available, and as to the 
latter, a manufactincr requesting such information 
will fie given it directly from the files of the 

National List of Radio Service Men. An¬ 
nouncements seeking or offering regular employ¬ 
ment. however, will be accepted under the condi 
tions stated afiove. 

The writers of any of these requests may be 

addressed as Opportunity No . (miniher 

given lielow). in care of R.adic-Cr.\ft, 98 Park 

Place, New \ork City. 

(Oiiportunitv 54) Service Man. high sciinol edu¬ 
cation; 6 years* radio, one year's service: has own 
tools and testing etiuipnieiu and many data: wishes 
work in Middle West. (Iowa.) 

(Opportunity 55) Licenset! Operator, .second- 
class. seeks employment. Signal Corps experience 
as staff sergeant. (Connecticut.) 

(Opportunity 56) Service Man and electrician, 
four years’ experience. Available at reasonable 
notice. Age 23. (Illinois ) 

(Opportunity 57) Projectionist, 18 years' ex¬ 
perience including radio, pioneer sound operator, 
qualified for supervisory t>ositiou with theatre, now 
employed in first-run house. Age 37. .MarrieiL 
(Connecticut.) 

(Opportunity 58) Service Man. nine years' ex¬ 
perience. grade on RI.\ NK.\I.\ course, 

seeks position servicing for dealer or group of 
store.«i ill small city, preferably \rlzona. New 
Mexico, or otlier western state. (New York State.) 

(Opportunity 59) Service Man, electrician, me¬ 
chanical drawing course, with own test equipment, 
wishes to connect with manufacturer to stiuly line 
and advance. (New York City) 

(Opportunity 60) Service .Man. graduate N.R-l.. 
in business for self two years, seeks position with 
niaiuifacturer affording advancement; first salary 
less ini{>ortant. \ny where but Chicago. Age 41. 
Single. (Milwaukee.) 

(Opportunity 61) Service Man. one year's ex¬ 
perience. graduate RC \ Inst., has reached limit 
of small town business and seeks position with 
maimfactiner or large dealer. Age 21. (Illinois.) 

(Opportunity 62) Service Man wishes liosition 
as Service-Salesman with distrilmtor Or dealer. 
(I'lorida). 

(Opportunity 63) Service Man. eight years’ ex¬ 
perience, own business, amateur and short-wave ex¬ 
pert. would like to bear from manufacturer who 
maintains research laboratory on tulies and short 


waves; or from those interested in elimination in¬ 
terference. (Baltimore,) 

(Opportunity 64) Service Man, five years’ ex¬ 
perience, RCA Inst, graduate, wishes employment, 
prefctalily on road. Age 20. Single. (Nebraska.) 

(Opiiortunity 65) Service Man, one year's ex¬ 
perience. graduate liigh school, N.R.I., factory ex¬ 
perience, wishes position with radio or television 
manufacturer, affording prospect of engineering 
stmly. Starting salary not imjiortant. Age 21. 
Single. (Florida.) 

(Opportunity 66) Voting man, several years’ 
ratlio experience, esiiecially Iiattery sets, wishes po¬ 
sition with r.idio dealer as Service Man and re- 
iraircr. Age 21. (Manitoba.) 

(Opportunity 67) Service Man. in business, 
wishes representation for manufacturer of good 
receivers, (South Uakota.) 

CLASSIFICATION OF WAVES 

How long can a short wave be? That is a ques¬ 
tion of relativity. In Liiroiic. where they bro;id- 
casi up to 1875 meters, those waves lielow 600 
meters have for years been called "short'*; in this 
Country, those below al)ont 300 meters have fallen 
into that class, in t>o]>iilar language. 

Hut, by the short wave fans, anytliing above 80 
meters has for some time been considered "long.*’ 

A recent conference of radio authorities in 
lairope has led to this ruling: 

Waves alwve 3,000 meter.s (Ik-Iow 100 kc.) — Long. 

Waves above 200 meters (below 1,500 kc.) — 
.Medium. 

Waves altovc 50 meters (Iwlow 6,000 kc.)—In¬ 
termediate. 

Waves aliove 10 meters (lielow 30,000 kc.)— 
Short. 

Waves below 10 meters (al*ovc 30,000 kc.) — 
Ultra-Short, 


STATIC IS DECREASING 

Short-wave reception across the Atlantic has suf¬ 
fered for some mouths during the past fall and 
winter on certain wavelengths, as rehroadcasting 
engineers, amateurs and fans observed; but it is 
Coming back to normal. The coincidence of this 
phenomenon wit It sunspot activity confirms the 
theor> wliich is now generally held; that “'storms’ 
on the sun cause m.igiietic disturbances on tlie 
earth, in atblition to contributing to the erratic 
nature of our late weather. The suiisiiots apjiear 
to have a definite eleven-year cycle, with Consequent 
effect oil raflio reception; and. as the perioil of 
maximum activity seems to he over, steady ini- 
(irovemenl in distant raflio reception, and reduced 
static, may lie reasonably expected. 


CHANGE OF WAVE 

The French private short-wave station styling 
itself Paris Radio nx(>crimcntal, which has nightly 
broadcast on 31.65 meters, lias dcciflcd to lower Its 
wavelength to roughly 29 meters, in order to avoid 
interference with existing transmissions. The daily 
broadcasts begin at 10 p.tn. G. .M.T. and the i>owcr 
ha.' been iiicreascil to 1,200 watts. It is now pro 
poscfl to carry out simultaneous broadcasts on 40 
or 72 meters ami in the near future to transmit on 
400 meters . — .-I mat cur U'irclcss. London. 

ULTRA-SHORT MAM HANDS 

New regulations of the Federal Radio Commission 
give the entire 28- to 30-meg.icyclc (10.708 to 9.994- 
meter) and .56- to 60*tncgacyclc (5.354 to 4.997- 
meter) wavebamls over to amateur use: excluding 
therefrom commercial aiul other lal>oratory experi¬ 
ments. 

Amateurs mu.st in future have available direct 
ctirrent plate supply or its equivalent; and no ama 
teiir may have his shack on premises controlled by 
ail alien. 

MARCONI’S LATEST TESTS 

A few days ago Seiiatore Marconi sent from his 
yacht, the Elettra, then in tleiioa harbor, a radio 
signal which operated the switch opening a railio 
cxiKJsition in Australia, almost half roinul the 
world. 

Prior to that time, slion-wave listeners reported 
extensive tests hctwecii the MarConi beam trans¬ 
mitter at Dorcliester, Kngland. atui the Eleffra, 
with phonograpli records, on atraut 25 meters. 


Tlu-vi- Are THIIILLS 
A PLKATY on the 
SIIOItT-WAVKS 



Ne^Y ami iinexplorrti fu‘hU are open 
lo llie sliort-wave experinuMiler. Let 
Haiiiinarluml help \oii ^el the most 
out oi lIliMll. 


\\ liether you hiiild your receiver 
lor sln^rl-wave hroailcast or code 
reception, reiiieinl)er tliat qual- 
il\ ol parts spells tlie diirereiice 
helweeii ordinary results ami 
real thrills. 


Your dealer can supply you 
with Haitiinai'lund Short- 
Wave Condensers, Pluji;-iii 
Coils lor various wave 
hands. (Jiokes, Equal¬ 
izers. A u d i o Trans- 
I'orniers and Sliields. 
Experts say, ‘‘You 
can t hiiy better.” 

Write Dept. RC(s jor folder 
describing the tnany new 
Hum murlnnd Products. 

HAMMARLUISD 
MFG. CO. 

424-438 w , 33rd St., New York 


4h 


ammarlund 

PRODUCTS 


Radio Sfcience Now 
Eliminates \bur 
Radio AeriaL 

BETTERS YOUR 
RECEPTION 

For all Elecfr/c Sets 

Radio science has now 
eliminated the aerial 
just as it did the messy 
batteries. 

A little Bakelite case 
2 ^x 4/4 that screws on 
wall or in set Cabinet is 
Radio's Recent Triumph. 

Brings ’em all in, gives 
clearer tone, cuts down 
interference. 

BUD RADIO, INC. 

2744R Cedcir Ave. 

Cleveland Ohio 



Only $2.50 


❖Wo 

ANTENNA 

ELIMINATOR 


7Tube A.C. Seti . $26.50 

B Eliminator. Rotie Dr.v. wiih *280 tiitie, 180 volis, 

will not-rale ud lo teii-tiihe $et. fiilLv KUiiranteed. B.75 

ABC Power Packs . 8.75 

power and Filament Transformers .. . ^ ^0 

Tubes: ITX typo. 30-ilav renlaremcm Riiarantro. No. 27 0. 
$2.25: Nn 2.'n. $2.35: No. 281. $1.85: No. 215. $1 "S; 
No. 224. $1.65: No. 227. 75c; No. 226. 65c: No. 17 1, 
75c Audio trfinsfnnners 75f. Varlaihle cond«fn»ers. 50c. 
CHAS. HOOnwIN CO. 

1240 Lincoln Ave. DePt. F-15 Chicago. III. 

DKALEU.^ IN BANKiaTT RADIO STOCKS 
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For all electric 
sets. Radio 
science’s recent 
triumph in climinat- 
iRK unsightly wires 
about the home. A 
little Bakelite case 
chat screws on wall 
or cabinet of set. 
Brings "em all in, 
gives clearer tone, 
cuts down interfer¬ 
ence. 


ANTENNA 

ELIMINATOR 

oni; 2 - 5 « 


BUD RADIO, INC. 

2744R Cedar Avenue 

Cleveland Ohio 


Write for Information about the NEW 


H-F-L MASTERTONR 

LABORATORY MADE RECEIVER 
The Year’s Outstanding 
Radio Achievement 


HIGH FREQUENCY LABORATORIES 

28 N. Sheldon St. Dept. 77 Chicago, III. 


-BRAXTON-KING-, 

SCREEN GRID 

A. C. Superheterodyne Tuner will work 
with any tw-o-stu)$e amplifier 
Write for Information 
MISSISSIPPI VALLEY RADIO CO. 
914 Pine St., Dept. A, St. Louis, Mo. 


Screen Grid Auto-Radio 


He aiDong the first to Inno an Aiito-lUdlo. Mnnn- 
factnreiJ snecliilly for oiieralion in Autoinoliiie.<. .\ir- 
Iilanes. sind Motor ItoatM. A sK-iulir neat eonntact 
set. iRar\eloU9 tone, singlr-dlal twiirnl. 
riii any car. Installed easily liy anyone 

I’rice. iticliiding tubes .. 

TRAVELTONC AUTO-RADIO MFC. CO. 

2019 S. Wabash AvO. Dept. A-50 Chicago, |||. 


$ 49.50 




ToAnySun! 


correctly 

patterns. 


Double the _ .. 

coat and vest with 
matched pants. 100.000 . 

Every pair hand tailored to your measure; 
no “readymades.’* Our match sent FREE for 
your 0. K. before pants are made. Fit 
guaranteed. Send Piece of cloth or vest today. 
SUPERIOR match PANTS COMPANY 
115 So. Dearborn Street, Dept. 377, Chicago 


I^MAKEBIG MONEY! 

Just out. IJglits Raa Instantly wHIintit | 
siuiiks or tl.uiie Sells like wiUlflro 
wherever gas Is user!—lletalU for 

MYSTERY GAS LIGHTER 

W IN DtVlOlAL CARDS WflM iNifRUCTiois^ 

Samtile free or tush f9.00 per gross or $1.00 
per dozen. NEW METHOD MFG. CO.. Desk 
SFG-G. New Method Bldg., Bradford, Pa. 



SONG WRITERS.' 



Substantial Advance Royalties 

are paid on work found aeceptnble for pub- 
Uration. Anyone u i&hin$r to write eahtr 
th* words or musir for Fonfrs may rubmit 
work for free examination and advle^ 

/’os r ejcprriet're ti«»t <»eess<i r?/. N ew flom a rtd 

created by "Talkinir rirturt‘a'*. fully de- 
peribed in oor free book. Write for it 
Today— Newcomer Associates 
751 Earle Building, New York, N. Y. 


1 Radio-Craffs Cnformation Bureau 

(Continued from f'agc 648) 


ample, could be improved by tliis circuit arrange¬ 
ment ? 

{.\.) 'ITic siijierlteterodyne iiicoiiterates an am¬ 
plifier which is limed (at least at its input and 
otitimt) in such a manner that its Stages are called 
on to handle only one fretjuency range: this is 
brougiit about by ‘changing the frctinency ' of the 
signal. On the other hand, the ‘ untuned” R.l'. 
amplifier is designed to accept, and aniplify svith 
as little discrimination as possible, any fretineiiCy in 
the broadcast band. This .‘subject was discussed 
quite thoroughly by Mr. Grimes in the Cooiierative 
Radio Lalwratory section of l<.^^^o•CRAFT (jiage 458 
of ihe March issue, with illustrative diagrams). 

The ’ untuned” R.F. amplifier (as a matter of 
fact, every circuit containing resistance, capacity 
and inductance is tuned to some freiiuency; and the 
■‘untuned” or “aperiodic” circuit is really one that 
is working a long way from its natural frequency) 
was ill fav’or in the early day. Tlie need for 
selectivity le4l to timiug the R.F. stages; and now 
we have tuning devices- —such as a band-pass filter 
-separated from the amplifying stages (as in Fig. 
06411). 

Ill some designs of superheterodyne, the “inter¬ 
mediate-frequency” oiitptjt of the frequency-changcr 
is at high R.F. frequency, such as that used on the 
broadcast l>and; and the “nntiined R.F. amplifiers” 
suggested by Mr. Bell could be tiscil. The Only 
advantage is that, under varying conditions, met 
with in different locations, the operator could choose 
the intermediate fre<inency best adapted to avoid 
station interference. It is necessary that the inter¬ 
mediate frequency, whatever it may lie, shall be 
evenly amplified over a band of ten kilocycles, or 
so. and that the nndesired station frequencies be 
kept out of this amplifier. 


TRANSFORMER TROUBLE — INDUC¬ 
TOR DYNAMIC— RUSHING SOUNDS 

(65) Mr. J. R. Hope. Banff. Alta.. Canaiia. 

(O.) In a set having low volume, 1 found that 
placing my fingers across the first A.P. primary 
brought the volume up to normal. Continuity tests, 
etc., failed to inilicate any defect in the transformer. 
Condensers and resistors across tlie primary failed 
to lie of any use. Could you exiilaiu such a case? 

(A.) It is probable that the correct voltages were 
not being supplied to the tubes. Whenever a signal 
of even moderate amplitude reacheil the griil of the 
first A.I'. tnl>e it overloadc<l the grid which, operat¬ 
ing at the wrong point on the characteristic (for 
lack of sufficient “B” or “C” i^otential) choked up. 
Reducing the input by shunting the primary with a 
resistance kept the input to the tube within the 
working limits of the fir‘^t stage of 

Also, a defective transformer might cause such a 
condition, by leakage between primary ami second¬ 
ary, whereby the signal energy transferred is in 
inverse proportion to the amount of energy input, 
due to leakage. A similar effect is sometimes caused 
hy a defective socket. It is assumed that the tube 
has been tested, or replaccil, to see that it is not 
the source of trouble. 

Occasionally it is desirable to supply the lack of 
an U.F. choke coil in the detector plate lead, and 
hy-pass it to ground with a comlcnscr. This con¬ 
denser may have a (fixed) capacity of about .0005- 
mf. or .001 mf. The purpose is to prevetit R.F. 
energy getting to the A.F. circuits. 

Another cause of trouble may lie an opcti circuit, 
in the primary, that is partially closed through a 
high resistance. Testing for continuity with a high- 
resist aiice voltmeter would give an indication that 
might seem to indicate a perfect winding; while 
imfler the load of the tiilie the ctirrciit passed 
through the circuit woitld he too little. Of course, 
a simple ‘■ent-and-try” method of proving the case 
is to sulistitute another transformer for the qiics- 
tiotiable one. If this remedies the trouble, the de¬ 
fective unit may be sent to tlic makers for test 
and report by their laloratoi ies. 

(O.) flow does the ‘inductor dynamic** repro¬ 
ducer operate? 

A.) A full tlcscription of this type of speaker 
(in the September, 1929. issue of Rauio-Cr.\ft) 
may he Iwilcd down to tlie statement that an iron 
armature, instead of lieing attracteil to the magnet 
in what might lie called a “to and fro” direction 
(Fip- QfiSA) is arrangeil to move from side to side, 
in a '‘swing |»ast” motion (Fig. 065R). Because 



(Fig. 065.) In the ordinary anagnetic speaker, 
the armature’s siving brings it up to the pole- 
piece, as at A; in the inductor dynamic, tf 
moves across the pole-piece, as at B. 

of this, tlie armature cannot hit the magnet, but 
must always swing past it. This is clearly shown 
in the simplified illustration herewith. 

(Q.) How can I reduce an intense rushing 
sound, which is continuously present in the speaker 
of an Atwater Kent “Model 35” receiver? 

(A.) Rushing sounds in speakers may he gen¬ 
erally classified as due to: defective ‘‘B ’ supply; 
noisy tubes; noisy “C” battery; poor contacts; or 
interference pick ups. There should be no ditficulty 
in checking the latter possibility by listening-in at 
the detector output, or by substituting another set. 

The former faults may require some time to test 
out. The most simple way to procee<I is to deter¬ 
mine whether the fault lies in the R.F. unit, the 
detector, or the A.F. unit; no explanation should 
be needed as to this procedure. After localizing the 
trouble, it may be found in; a leaky by-pass or 
filter condenser; a leaky A.F. transformer; a poor 
“.\*’ contact; dirty tnlie-prongs or socket-springs; 
leakage lietwccn wiring leads; one defective cell in 
the *‘B” or "C” units (if batteries are used); a 
defective grid leak: or feed-back in either the A.F. 
or R.r. circuits (not a i*cry usual cause). Defec¬ 
tive phone cords may cause the rejKjrted effect: 
since a cord may absorb moisture, or some of its 
conductors may break and cau-^e crackling sounds. 


‘SINGING’* A.F. CHOKES 

(66) Mr. Frank Benton, Brooklyn. N. V. 

(O.) 1 have Ixjught several audio chokes which 

soon devciopeil characteristics of a “singing trans¬ 
former** on stfong signals. Am using two ’71.\s in 
jiiish imll with 180 volts of Willard storage “B” 
liattcrics. in the manner shown (Fig. Q66). Would 
a 2 ainp. amlio choke of the “.V* eliminator type 
have the proper characteristics: oi would an 80-ina. 
audio choke be more practical? 



(Fig. C?66.) Mr. Bcntoits circuit, which this 
department docs not recommend, is not push- 
pull. 


(.\.) eliminator choke coils are quite ini- 

snitalde as aiidio-frcc|iicucy choke coils, because of 
tlieir low Inductance under reduced current. Si tig- 
ing in .A. I', mills is traceable to either the nie- 
chanic.al motion of laminations (remedied by tight¬ 
ening or we<lgiiig them) or circuit oscillation 
(remerlicd by filtering, by-passing, changing trans 
formers, damping circuit with resistors or detun¬ 
ing with small condensers, neutralizing the circuit, 
or re-locating tiie parts). 


TUBE TESTING DATA 

(67) Mr. Raimond Shaw. Decatur. Ill. 

(0-) What shoubl lie the value of R (in ohms) 
ill l•■jg. 1, as shown in the article “Vacrtim Tidies 
for Radio Reception,*’ on pg. 322. Tan. .930, issue 
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OUT 
JUNE 1st 

On All 
Newsstands 


Remember that HVFRY- 
DAY MECHANICS 
stands for practical me¬ 
chanics in all its phases. 
And still more important, 
this maj^azine is the only 
one ever published where 
nearly all of the ma¬ 
terial published is edited 
with the view that its 
readers can cash in on 
the ideas. 


H ere is tlie latest and most up-to-date magazine of its kind that 
lias ever becMi ])iil)lislied. Edited by Mr. Hugo Gernshack, 
veteran publishc‘r of radio and scientific magazines for over 
20 years. 

The new magazine is chock-full of tlie latest inventions, new devel¬ 
opments, how-to-niake-it material, home mechanics, woodworking, metal 
craft, radio exiierimentation, etc. 

But the important point about this new magazine is that it is thor- 
oughly practical from beginnitig to end. No theories, no scientific 
accomi)lishments, no reading material that is not 100 % practical in 
everyday life. 

The magazine contains dozens of valuable articles showing how 
you can make things not only for yourself but how 3^011 can make 
money out of them immediately — that s the big thing. 

The first issue of this magazine will be out on June 1st. Or if vou 
wish to take advantage of several iuie olTers for a year or two-years' 
subscription, fill in the coupon at the right. 

EVERYDAY MECHANICS PUBLICATIONS, Inc. 
96-98 Park Place New York, N. Y. 


A Special Offer 

and saving arc made for readers of this magazine. 
EVERYD.W MECH.WMCS will be sent to you 
for one year at $1.00; two years at $1.90: and three 
years at $2.70. Kenienibcr each issue bought on 
the newsstand costs fifteen cents the copy. 

Mail Coupon Today 


EVERYDAY MECHANICS PUBLICATIONS, Inc. 
96-98 Park Place, New York, N. Y. RC-6 

I wish to take advantage of your special olTer. 

Enclosed find. . for which send me E\ ERY- 

D.\Y MECHANICS for... . .years. Qicck one 

of the following. 

( ) 1 year for $1.00 ( ) 2 years for $1.90 

( ) 3 years for $2.70 


.Vamc .. 

Address . 

City . State 














































Over the Mountains 



Think ofitl FIVE HUNDRI’U FIHTV NINH MILIrSover 
rough mountainous country burning onlv El.RVIiN GALLONS 
OFCASOHNE- Imagine more tlian FIFTY MILl-STOTllH 
GALLON. That is what the WHIRLWIND CAKBURl-TING 
DEVICE does for D. R. Gilbert, enough of a saving on Just 
one trip to more than pay the cost of the Whirlwind, 


Ihe Whirlwind Saves Hsiorisis 

Miuions.Of Dotuus Yearly 

Whirlwind users, reporting the results of their tests, arc amazed at 
the results they are getting. Letters keep streaming into the otiice 
telling of mileages ail the w av from 22 to S9 miles on a gallon, re¬ 
sulting in a saving ot front 2f% to S0% in gas bills alone. 

Mark A. Estes vnites, “I was making 17 miles to the gallon on my 
Fontiac Coupe. Today, with the Wiiirlwind. 1 am making ISS-lO 
iiiiles to the gallon.*' 

1*. 1*. Goerzen writes; "34-6-10 miles with the WTiirlwfnd, or a gain 
o{ 21 oules to the gallon.’' 

K. J. Tulp: *‘The Whirlwinil Increased the mileage on our Fonl 
track from 12 to 26 miles to gallon and 25% in speed.’* 

(Jar owners all over the world are saving money cverv <lay with 
the Whirlwind, besides having better operating motors. Think what 
this means on your own car. I- igure up your savings — enongh for a 
railio—a hank account— added ptrasures. Why let the t)il Coni- 
iwanies profit by your wastef Miul out aliout this amazing little 
device that Mill pay for itself every few weeks. 

FITS ALL CARS 

In Just a few minutes the Whlrbvin<l can be Installed on anv make 
of car. truck or tractor. It's actually Irss work than changing your 
vU, or putting water in your battery. No ilrilling, tapping or 
changes of any kind necessary. It is guaranteed to work perfectly 
on any make of car. truck or tractor, large ur small, new model or 
old modcL The more you drive the mure you will save. 

SALESMEN AND DISTRIBUTORS WANTED 
FREE SAMPLE AND $100.00 A WEEK OFFER 
Whirlwind enm are making big profits supplying this fast selling 
device til at car owners cannot afford to be without. Good territory 
is Still open. Free sample offer and full particulars sent un re* 
quesu Just check the coupon. 

GUARANTEE 

No matter what kind of a cor you hn.Ve--no matter how hie a (tak eater 
it iB-.The Whirlwind will nave you money. We nbnolutely iruArantee 
that the Whirlwind will mor* than aave it* Coat in gheollne alone Within 
tnirty (laya. or the triai will coat you nothmK. We invite you to tent it 
ot our riak OOd exponse. You are to he the »ole judge. 

■ ■■■■■■■free trial coupon ■■■■■■■■ 

Whirlwind Mfg. Co., 

999—247-A Third St., Milwaukee, Wis, 

Gentlemen Vnu may send it full particulars of your 
Whlrhilnd Ta iburet hig devile and free trial offer. This 
duet not obligate me in any vraj whatever. 


N A.MF 


address . 

CITY . 

tOr.NTY . STATi: . 

( ) Check here it you are interested in full or part time 

salesman position. 



A new rneflo thrill for you! Lister In DlHKf'T to 
laindnn. I*arls. Iterllii. I’.uenns Aire.s and other hroiid- 
casting stations throuctioiil the ivorld via shori waves. 
MnJoy' iiniiiite foroign programs from strange lands. Your 
nnllnary receiver cannnt lime in these low-wavo stations. 
woill.n WIDK Kiri’KIVKIt gels 30 to 030 meter stiitions 
with ^llr prltiing i-lariiy. 

SEND NO MONEY! .lust write your name and address 
on a posir.ird and si.vk Us ro .send you tliis wonderfitl guar* 
onteeil »Hini-wave set. I*ay postman $6.40 plus a small 
delivery charge. Write today! 

CHAS. HOOOWIN CO. 

4240 Lincoln Ave. _ Dept. F-ISO ChicaQO. 111. 


Forthe 
Radio Worker 


M m ^ Learn from the ex- 

Perlence of OTHERS. 
Give fellow-workers the 
I " benefit of YOUR exPeri- 

^ ^ ence. The ELECTRAD 

F^ORUM Is the organization 
that brings you together. Dues, 
$5 per year, include unidue monthly 
magazine of inestimable value. Write 
Dept. RC-6 for details and application 
blank. 

ELFCTRAD FORUM 

1440 Hroadwiiy, New V 



(?68.) Schematic circuit of the '‘Tom Portable, in its screcn-grid model; dry cells 

suf'f'ly the ■ ./ currcfit. A built-in loaf* antenna is used. 


of rtAoio CRAFT (in which a “simple tiihc tester** is 
descrilied). to lest all stamLanl tul>es? 

(A.) The resistor K used in the mutna) condtic- 
tance tester which was descriljed in that article (l»y 
Mr. C. W. Palmer) should have a value of 1,500 
ohms. Any wire-woiiml or car)ton resistor of gooil 
make may he cniiiloye<l and calihrpted as described 
in the article. 

(Q ) Wliat should a meter (scale 0-10 niilliani- 
percs) reail when \< is correctly adjnsted to “show 
no change*'? 

(.A.) The plate enrrent reading at *’n0 cliangc 
position** will l>e somewhat less tlian the normal 
plate Current for the tulic- The actual plate ctir- 
rent depends entirely on the tul)e. and the voltages 
supplied to it. 

(U ) Should not the third (ami fifth) equation: 

T T 

Eff R 

read, instead, 

T' 1 

liK R 

(A.) The two changes that yon suggest should 
be marie; as the original contained t yiiographical 
errors. The formula represents simply Ohni*s Law 
in tliis shape: 

I 1 

E K 


j CAR-RADIO LA\VS~AUTOMOTI\'E 
KAI)IO~“TOM THUMB' BORTABLt: 

(68) Mr. Charles Ileiicivcnga. I’rooklyn. N. 

• (Q ) Is there any regulation that wonltl pro- 
, hihit niy Installing a radio receiver in my car? 

(A.) There is no such regulation in the Slate 
of New York. However (as pointed out by Mr. 
Gernsback. writing in the May issue of R.\nto- 
Ck.\FT> such regulations arc in force in other states, 
notably Massachusetts and Xcw Hampshire. We 
also note that, under the provisions of a new law in 
Michigan, a fine of $1,000 or imprisonment for 
six months, or both, is the piinishincnt for equip¬ 
ping. or using, an antonioblle with a short -^caz’C 

receiving set unless the car is used or owncil by 

a pe.ace officer or unless a permit is granted by the 
police .luihorities. The law was enacteil to pre¬ 
vent the receipt of Imoadcast warnings by those 
for wlioni the I’olice Dcpartincnt arc instiiuting 
search. (All the Detroit jiolice cars are equipped 
with ra<lio apparatus). The constitutionality of 
^ these regulations is another question. 

I (O.) Is it possible to install an ordinary fivc- 
tnlte Iwttery set in an antoinobile? 

(.■\.) A regular radio receiver of any type 

siiite<l to the available power supply, may he in- 
stalleil in a car: although it is .-idvis.Thlc to use one 
of exceptional sensitivity if really satisfactory re 
subs are to lie expccte<l. Then again, it is nsnally 
desirahle to design a compact receiver tliat will fit 
more closely into the available space, than the 

1 aver,age set. 

\ii aid toward convenient location of such a set 
is the use of “remote tuning,*’ and this necessi¬ 


tates special const fuel ion. Details of modern auto¬ 
motive radio installations have appeared in the 
rehrnary, .March and May issues of Kadio-Craft, 
as well as elsewhere in this inmihcr. 

(O.) Please show the schematic circuit of tlie 
■‘Tom 'rhumb'* screen-grid jiortable set, with coni- 
puiient values. 

(A.) J'hc diagram of the scrccii-grid model of 
this conqiact set is shown in this department. 


D\ WITH OLD-STYLE SET 

Editor, IvAOio-CRArT ; 

In reply to the inqtiiry of Mr. E. M. Welling in 
the December issue. 1 wish to say that I also use 
a set with SIX ’99-typc tubes; and I agree with him 
that distance lies in the tubes used, and not the 
hookup. I have verifications from e\ery state ex* 
cci>t South Carolina, and every Canadian province 
except Prince Edward I.sland. I have picked up 25 
stations in Cnlia, \7 in -Mexico. 55 in Canada and 
710 in this country. Here is a list of foreign sta¬ 
tions from which I have had a letter of verification. 
{List of fifteen foreign countries, including 
tralia, India, Japan, Mezv Zealand, South Africa, 
Hungary. Sieitzcrland. S'ivcdcu, Denmark, Austria, 
Spain. Germany, England, and Braeil.) Would yOn 
Consider this nntch of a record? 

Edward C. I'.arrf.tt. 

20 Grant Avcnttc, Manoa Heights. 

Llancrch, Penn. 

(Some extraordinary reception is attained in cer¬ 
tain places: Init any such record as this is not to 
be obtained, with the most powerful sets, except in 
a few favored locations. The only effect ivc com¬ 
parisons are those lietwecy two receivers on the 
same antenna -or the same receiver on two dif¬ 
ferent antennas.— Editor.) 


PREFERS THE PERIDYNE 

Editor. Kadio Craft: 

After 18 months’ operation, with every station of 
conseipieiice on iny log. perfect tone, ease of Inning, 
and volume enough to ilance hy, 1 want to thank 
yon for the Peridyiie circuit. I have heard most of 
tlic late receivers, hut none compare with it in tone. 
I like the battery set best; as I believe j’t to be 
more quiet. Further more, no other receiver I have 
ever heard has its selectivity: it will separate any 
stations that can be separated. 

Graham M. Lvles, 

422 Ave.. S. E.. 

li^ashington, D. C. 


ANTIPODAI. BROADCASTING 

The return of the Byrd Antarctic expedition was 
signalized by the longest two-way radio broadcast 
yet effected, on March 1M2. The welcome from 
Schenectady was relayed from Sydney, Australia, 
and thence by wire from Wellington to Ditnedin, 
New Zealand: and broadcast in three continents. 
The reply of Admiral Byrd, who heard perfectl>. 
was somewhat affected by ■‘summer static” in the 
Tasman Sea between Austri-ilia and New Zealand. 
The two-way conversation was photographed on 
talking film for future reproduction. 













































































Qr«at«t radJo set bargains that have ever been offered. The radio sets 
listed here are standard sell made by the greatest and best known radio set com¬ 
panies in America. 

All of these sets are battery sets (with the exception of the Freshman All- 
Electric A.C. Set); but this is only one reason why they are sold at such ridiculously 
low prices. 

.. reason is that these sets are mostly demonstration and display models from 

New York s largest radio and department stores. 

We have been able to make connections with a number of houses in New York City, and 
we secured these fine sets at remarkable prices. Due to these circumstances, we are enabled 
to sell them to.you at only a fraction of their original cost. 

BUILDERS, constructors ano experimenters 
turn these sets into big MONEY! 

T'lere are still many f . imilies and many h ojses not equipped with radio today. At the 


prices at which we are selling them, it will pay you to install these sets and sell them at an 
excellent profit. 

A number of our customers have made as much at $20.00 and $30.00 on each one of these 
Sets by installing them. Incidentally making a profit on tubes, loud speakers, etc. 

Remember, we do not sell you these sets as brand new. They all have been used some¬ 
what. but they are all in excellent condition, and, by going over the cabinets with some 
furniture polish, or otherwise lenovating them, they will make a first-class appearance and. 
In most instances, you will not be able to tell the set apart from a new one. This is your 
great opportunity to make a few extra dollars, and we trust that you will not let this 
opportunity go by. 

We promise reasonably prompt shipments. We have a large supply of these sets on 
band, and. In most cases, can ship within 24 to 48 hours. 

ALL SETS ARE TESTED BY OUR EXPERTS AND WE GUARANTEE THEM TO 
WORK SATISFACTORILY. 


STROMBERG-CARLSON 523 RECEIVER 



ONLY 

$ 

24 .W 


TIiIm iiioiirl of the r;iiiioMs "Treasure was one of Ihe first to Introdure the Idea 

of elerirltii ailon. 1‘uiir 2iiIA tlilies and one were renitiiiiiciiUed: all oneiatinK voUiires 

to be suiililltNl from an extcrnul puuor unll niMirutlnt: fruni the llshl sockcl. sin Ii as llie 
.Vo. 4 m;i Atiillo ro\rer f'nli. (Of roiirse, leitnlar liatlerles may he used.) A hvautlfuMy- 
Krained slantliiK wood jiaiiel 1 arrles the well-known |)ho.^|lho^ bronze Inning and I'unirol 
CM uii-heons. The Patiel conirnU liu lode a ■'Lonu-Short Antenna" switch, and a Wexioii 
0-7 voltmeter, .lack on panel Is fur iilionnkraiih plrk-un. Veiitrmlyne cir.-uil Is used. 
Weight is >111 lbs. Cabinet is 2il in. long x 14 In. dei-n x 13 In. high. Its aiipearamc Is 
Unusually at trait I ve. .Makes a fine npiK-urance In iiny home. The i-hassls of this set Is 
tlic .Mime as rlic one used to romijdete the No. .V_M Console that listed for $23U.0U. Circuit 
will accoiiitiiO<1ate cither a 112.\ or a lIl.V uilhnnl any changes in wiring. J.l.st nrJi e 
is 


RADIOLA 20 



This Is a brand new and unused set. It comes in the original factory case. The latest 
and liesi of ih^ lamous l'ie«hmaii nll elertih radio sets. It is a 1929 model. This set uses 
i type 227 tube. 4 22ii5, a 250 iind a nwlltler of the 281 lyiw. Tlic power pack Is contalneil 
In a .small sItlehleU case .n the ri ar of Ihe rhassls and within Hie rablnet: thus. It Is an 
entirely self-eon I allied elertrlr receiver. .\|| etiulpmenl Is housed In a gold and crystalline 
olive linl>hetl metal rahlnet 19 In. long x lU In. high x 12 la. deep: set weighs apiiroxlinately 
o5 lbs. The Freshman Fierirlc kudio suphlles Ihe deniaiul for a simple, neat-appearliig. 
Illunilnaled slngle-tllul euiitruJ, rtithely sc If-cunt allied, shielded, all-electric radio set. 
List twice is $9U.UU. 



ONLY 

12^0 


Two stages of tuned radio fremiency arnlillfleniinn. a regenerative detector, and two 

.stages of A.F. ampllticalloii. using 4 imh- 199 tiilics and a 12<I for the hist audio stage. Is 

the arrangement of this receiver. .\ maivel for Sensitivity. .Maile liy Itudio Corhuiaiinii of 
America. Like the big snpvrlieterodynes of tlie same make, dnim dials nre iisefl. Tliree 
variable eoinlensfrs are used and these arc ganged, and adjusted by the left-liaml or "station 
feleilm" dial. The two ILF. -tages are Nt)!'Tlt.ALlZKl). Two jaeks are provldeil: a fliohe 
of one A.F. nr two Is ulPalntlde. Two siiiall black knntis on ilie lower right are I'Onirols 

which \-ary the filament clrrull resistance, anti two similar kiinlis at loiter ipfi ai<- cutitMls 

iiir ;i-phite linlanclng (sindeuscrs. t'aliinct Is nialiogany. ‘I'ho tnhe sm-keis arc nuMilded In a 
single strlti or tmkelltc. This strip l.s snptioried on sponge rubber. A tenidnal strip Is 
nnnldeil, to uhlrh Is fastened one end of a 7-wire liattory eaiile 5 ft. long The clever eori- 
slructor can adupl lliis chas.sla to short-wave o|>erall(iti l>y iiKuinting .s«<kcts for phi- In hiHs. 
Mild by doing a hit of engineering with tlie variidde condensers. 0\erull dimensions are 
19 X Id X II liiities hig h. It weighs 29 uminils. l,Ut price is $1112.511. 


FRESHMAN “MASTERPIECE” TYPE E 



ONLY 

1I95 


Tills Is a single-dial rccflver (what everyone wants) and. like the A.K. 35, it uses a 
phosiihnr hronze "bolt" to i-ouple the ihrcc l9-id:ilo brass variable condeiHers. six tubes 
are reipilred for this set. Kasy to turn over at a big nrntlt. Its overall dimensions are: 29 
X HI X HI Inrlies high, and Ihe slanting panel measures 7 x l.S x 1/32 Inch U Is of hrmvn 
• ruckle-finish metaL Weight of set is 21 iionrnls. The escutcheon In the mhidle of the 
nanel has an opening through whirh the dial settlrig may he seen; a send -t In-idnr rheostat 
tor xolnrne litritcnl Is adjusted hy the smal] kniili m lie seen lielow the tuning knob .\t the 1 
extreme left I* a little 13-pkite condenser connected from grid to tllaineiit of the first K F. 
tiilie, for obtaining distant Million programs. Tlie first K. F. Is tininned. while the second i 
ar!d third aiu tuned: circidt ow-lllatliin i>eing hrevenled hy tlic u.se of grid suppressors. 
Tills set la ileslgtied to he need with five t.viie 2ol.\'.s and a type 112 tube. The cabinet Is of 
two-tone mahogany \eneer. vrith a n ickeled, full-len gth pi ano hinge. List price I» $S9.50 

Send for FREE RADIO S^'CATALO^ ' 


A Postal Card Brings It 



One of the must comiiact receivers ever offered to Ihe pubtle. It is of the tuned radio 
fretiueney type. The first stage of R. F. is ttnllined and arts as a "hlinking" tube. Circuit 
oscillation Is prevented hy the use of grid sunnressors, of which turn are provided. There 
is a total of tliree stages of K.K. ■iiiidlth atlon and two of A F. Three varluhle cotidensers 
are used. Overall dimensions ire; 1 i‘A x 8 x inches. The diussls la tiousen in a 
bniwn ciaekle-hnUh iiresaeii metal cahln«-t. This is a "une-dial runtml" receiver. "full 
vision" inoiildetl hakellte dial i-ontnils the variable condenser gang; another niniiliied control 
varies the filaiiieiit liCat. It weighs 12 |>uiinds. IncoriKiraied tn this set is a d-wirc eahle, 
cacti wire of whlcti Is ruiilier Insulated end "color coded." A i>uwer lube may he used In 
the last stage. I’tiosifiior hrun/e "hidling" couples the two side condensers to the centra) 
one. ipKin tliti shaft iif whicli the iiiiilng dliil is fastened. Tills slilelileil receiver has very 
high "gain" and iitay In* used ivlili antennas of any lengtti. The vartiilile comlensers are of 
the "single hearing rotor" type. This set lakes Hie follmviiig tubes, a iy|ie 2lHA and one 
type 1I2,\ or 17l.\ lulies. List price Is $05.00. _^ 

■ * FRESHMAN 3-DIAL “MASTERPIECE" 


ONLY 


ATWATER KENT MODEL 35 


ONLY 

$ 

5:22 



This l.s distinctly a Custom Hu lit set. Where It was Hionght that a change of parts 
would iinhinve the iierforniam-e of Hie receiver, the change lias been made. Although. In the 
main. Hie circuit Is that of the famotis ".Mtsterjdece." 't here aie Hirt*!- sianilanl It. F. colls, 
uiid three stamlanl Ficalnium varlalde condensers (19 plates) made with hras.s plates. 'The 
panel Is mahogany hard-rnhher, 7 x 18 x 3/lfi-lnch thick; the baseboard is the same size 
anti material. Cutler-llariimer push-pull .nap switfli Is used. Ample volume control 
is nlilalnoil ullh the two panel-mounted rhensliil.s. One Is 25 and the other is 10 ohms. 
Two phone jaeks are provided for Inml speaker oonnectlon to first audio or aecond audio 
mil lint. Seven liailery connect ion binding posts nre mounted on the rear of the haselmard. 
The dials are hlaik. monhled. This set Hikes five tyt*e 2lilA tubes. Total weight Is 12 
lioinuls. The overall dimensions are: Sti'A x 9 x h-liiihe» lilglL The cabinet Is finished In 
mahogany, to mateli the iianel. The set lists for |t;o.00. 


HOW TO ORDER 

Remit amount by money order, cash or certified check (per* 
sonal checks occasion delay). Order direct from tliis page at 
prices (juoted. No. C-O.D. orders on this sale accepted. 


RADIO SPECIALTY CO. 

BUY FROM RADIO’S OLDEST MAIL ORDER HOUSE 


!U$€ Pairk Plsi€*c’ 
New Y'ork City 
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RADIO-CRAFT 


June, 1930 


AERO SHORT-WAVE 
Automatic TUNING UNIT 


(Protected by patents pending) 



SHIFT DIAL SET 
APPROyiMATELY 
HALF WAY 63*^ 


Automatic range, 15 to 90 metors; full range, up to 200 
meters. 

No plug-in coils used in automatic range. 

Easiest tuning device known. 

Tunes even more slowly than broadcast receiver. 

Special attachment enables it to reach 200 meters. 

Anyone can operate it. 

The days of fooling with plug-in coils are over. Amateurs 
can now have a real thrill by this 
new automatic tuning device. Read 
the complete story in February 
QST and May RADIO-CRAFT, 
and then mail your order to Aero 
Products for the complete built-up 
unit. Be first to use this remark¬ 
able short-wave apparatus. 


TUNING DIAL AT 100*" 

wavelength 

APPROXMATEir 
SO METERS 


Exclusive Features 


fr. H. Hoffman and Don //. Mix^ than whom there are no better 
known short‘Wave experts, are the designers of this tuner. 


A Marvelous Improvement 


NO PLUG-IN COILS 

Range 15 to 90 meters. Easiest tuning short-wave 
receiver known. The tuning unit consists of two 
controls. The right-hand control, which will be 
termed the shift control, and the left-hand control, 
the actual tuning device. In addition to these two 
controls it will, of course, be necessary to have a 
regeneration control. 

For those who desire to employ it for television or 
the upper phone band, a special attachment may be 
secured. 

OPLRATION 

The tuner is operated in the following manner. As 
a specific example, with the right-hand dial set at 
nine degrees, revolving the left-hand dial through 
180 degrees, you will cover from 19.1 to 22.6 meters. 
The next step will be to move the shift dial to 13 
and tuning over 180 degrees, as before, this time 
covering from 21.9 to 25.7 meters. This process is 
continued through 180 degrees on the shift dial until 
you have reached the maximum automatic wave 
length, which is 90 meters. 


You will note that the tuning dial, in the first in¬ 
stance when tuned through 180 degrees, covers only 
354 meters, whereas ordinarily when using plug-in 
coils your tuner, when passing through 180 degrees, 
generally covers at a minimum of 25 meters. This 
same speed of tuning is maintained throughout the 
entire short-wave spectrum, and it is for this reason 
that this tuning arrangement surpasses any known 
method. 

This unit is furnished completely assembled to the 
amateur, and may be built into either a short-wave 
converter or receiver. 

Eor those desirhi^ to j^o from 90 to 200 meters a 
special device mayt he had, mahitiji its rattfle then 
from 15 to 200 meters. Net price of attachment, 
$5.90 extra. 

A general chart is furnished with each unit specify¬ 
ing the settings for the shift dial, which will enable 
you to approximate the wave length for each setting 
on the shift dial. 


Tills tuner is not sold through the usual trade channels, hut is sold to amateurs only direct 
from factory at special low net price. Be sure to send post otiice or express mone> order 
for $19.50 with >our order. Shipments will be made in order received. Be first to order. 
Attach your money-order to coupon below and mall today — NOW ! 


AERO PRODUCTS, INC. 

4fill E. Ravenswood Ave., Dept. 2550. Chlcai^o, U. S. A. 

Dear Sirs: 

I want to be one of the first to secure the new Aero Short-Wave Automatic 
Tuning Unit. Enclosed is money order for $19.50 which is your low opening net 
price to amateurs only. 

Name . 

Street and No . 

City .. State .. 


PRICE ONLY 



.50 

NET 


AERO PRODUCTS 

iNtJOItPOR ATEI) 

4611 E. Ravenswood Avenue 

Dept. 2550 

Chicago, Illinois, U. S. A. 
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NEW 


Latest information, 
fully illustrated, 
covering:-^ 

Fundamental Principles and 
Rules of Electricity, MaSnetism, 
Armature Winding,Repairs, Dy¬ 
namos,D.CMotors.Const ruction. 
Installation* Maintenance and 
Trouble Shooting, Tests and 
Testing Instruments, Storage 
Battery* Construction and Re- 
paira. Alternating Current Prin¬ 
ciples and Diagrams, Power Fac¬ 
tor, Alternators, Transformers* 
A-C Motors, Windings, Recon. 
necting. Converters* Switches & 
Fuses, Circuit Breakers, Relays, 
Condensers* Regulators, Recti¬ 
fiers, Meters* Switchboards, 
Power Station Practice, House 
Light de Power Wiring, Circuits, 
High Tension* Transmission, 
Plans, Calculations, Code* Elec, 
trie Railways*Signals, Elevators, 
Hoists & Cranes* Gas Engines, 
Auto & Aero Ignition, Starters, 
Radio, Telephone, Telegraph, 
Bells& Signals, Motion Pictures, 
Talkies, Lighting, Illumination, 
Electric Refrigeration, Heating, 
X-Ray*Plating.Welding. Pumps, 
Compressors* Domestic dc Farm 
Appliances* An Electric Calcu¬ 
lator for Engineers and Mechan¬ 
ics* Practical Mathematics for 
Ready Reference, A New Elec¬ 
tric Dictionary dc Encyclopedia 
of Words. 


Nowon 

g in Preparation 

The Library contains 
books—the first 7 books 
containing 3600 pages with 
thousands of diagrams and il¬ 
lustrations are now ready; the 
remaining 5 books are in prepara¬ 
tion. A pocket-size* Ilexibly bound 
series that is valuable wherever 
electricity is used. 

Beautiful, timely books for service— 
pocketsize; completely illustrated withdia* 
grams and charts; simplified, easy to read 
and understand. No electrical man can afford 
to pass up this opportunity. Extremely low 
price; buy on your own terms. 


SATISFACTION GUARANTEED! 
AudelsNewElectric Library*' 
is backed by our 50-year record 
as helping hand publishers. Satis¬ 
faction always guaranteed. 


Beautiful^ 
Books 


Read for Profit 


ilBUY ON YOUR OWN TERMS 

I □ PLAN X-ONE BOOK A MONTH 

I Please enter my subscription to "Audels A/ew rTieefrtcLtbrar7/ to 
consist of twelve volumes, price 11.50 a volume (SlO.50 for the seven 
volumes now ready). Mail one volume each month and as they arc re- 
I Iceived, twill mail you 51.60 promptly. 

i ! □ PLAN a-PAY 50 c OR MORE A WEEK 

I Please ship me for one week’s free triol the first seven volumes of 
■ “Audels /^eiv Electric Library/* $1.60 each ($10.60 for the seven vol- 

I umes now ready). The remaining five volumes to be mailed as issued 
at $1.60 a volume. If satisfied. 1 will mail you 60c or more each week as 
I payment for the first seven hooks and 1 will pay for the last five num- 
I hers as 1 receive them at $1.60 each. 
iQ PLAN S-CASH PRICE S9.98 

I Please ship me postpaid Audels New Electric Library for which 1 

I enclose remittance $9.98 in full payment for the seven volumes now ready. 

Younretoship mconone week’s trial the remaining five volumes 
I as they are issued for which 1 will either pay $1.60 each as received or 
I return to you. Ibis price if 'Iftsed on 5% gasb Uidcuunt. 


THEO. AUDEL & CO., 

65 West 23rd St., New York, N. Y. 

Please ship me the NEW “Audela Electric Library” on the 
plan marked (X)- 


NAME.-. 

ADDRESS. 

OCCUPATION. . 

EMPLOYED BY.... Gcr 


I JUST OUT! —Latest Exact Information from A to Z! 


We take pleasure in announcings i*AUDELS NEW ELECTRIC LIBRARY** 

New and More Uses for Electricity offer great opportunities to men who can 
handle this power correctly. Modern electrification of industrycalls for trained 
men who know how to handle electricity accurately. 

Simple as A, B. C.—“Audels New Electric Library” gives latest, 
exact information from foundations of electrical practice to 
latest modern applications. This is a NEW practical and 
theoretical course in electricity for home study eind 
ready reference. 

Here are the answers to your questions, 
giving you the real dope that every electrician 
must know. They chart your knowledge, 
taking away the uncertainty of 

"NEW! 
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No^l99 Set Analyzer 


No. 41 Ohmmeter 




Another outstonding achievement by Jewell 
•— an instrument unequalled in speed, 
accuracy, and convenience for radio service 
testing. Read these features: 

Remote control bo* with push button 
switches makes for rapid, convenient test¬ 
ing and easy reading of instruments. 
Control bo* is connected to panel with 
flexible Coble and plug. 

Seven large 5V2inch instruments with long 
legible scales. 

Capocity readings of . 1 to 1 5 microfarads 
on 1.5 and 1 5 microfarad scales. 
Readings of plate current, as well as plate, 
grid, ond filament voltages simultaneously. 
Provides tests for all tubes, including screen 
grid under actual Operating conditions. 
Continuity tests are read on a double 
range ohmmeter. 

Moil coupon for complete description of 
the Pattern 579, 


The Jewell Pattern 1 99 Set Analyzer is the 
most popular set analyzer on the market 
because it — 

Makes every practical radio field service 
test, including screen grid sets. 

Is simple to operate* — does not require o 
radio engineer to use it. 

Is built to the highest standards through* 
out, and Can be relied upon for accuracy 
as well as ability to stand the hard usage 
incurred in radio field service. 

Is endorsed by leading radio engineers. 
Is built throughout by manufacturers whose 
only business is the manufacture of pre* 
cision instruments. Has push button switches 
that select desired scales in test service, 
eliminating troublesome ratary switches. 
Is backed bya complete radio data service. 
Is the lowest priced complete set analyzer 
on the market. 

List price. S97.50 

^ Dealers* price . . . > • 73.12 


Here is an instrument that makes it easy 
to check radio resistors quickly and accu* 
rately. The Jewell Pattern 41 Ohmmeter 
is a high grade D. C. instrument with a 
sub-base carrying a three-cell battery. 
Current drawn from the battery is very 
low and with ordinary use the battery 
lasts several months. It can be replaced 
conveniently. 

A knurled knob provides ad[ustment for 
battery voltoge variation through a mag¬ 
netic shunt. In service the binding posts 
ore short circuited before using ond the 
pointer adjusted to the top of the scale. 
This corrects the instrument to the exact 
battery voltoge, and resistance placed 
across the binding posts is accurately 
indicated in ohms direct on the scale. 
Construction of the Pattern 41 is rugged; 
the movement is of proven reliability and 
accuracy; it is an instrument that every 
service men should have. 

Write for bulletin. 


Jewell Set Analyzers quickly pay for themselves. Service 
men who do not have good instruments pay for them 
over and over again in wasted time, costly service 
and loss of business. For sale by leading radio jobbers. 
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